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it’s mainly a matter of TIMING! 


Knowing WHEN to replace a machine 
saved one manufacturer $16,794 a year 


ry. 

I AKE ANY machine in your plant. You 
know that some day it will have to be 
replaced. But when? That is the big ques- 
tion. And wrong answers probably cost 
American Industry millions of dollars 
every year. 

For any machine, there is one opti- 
mum replacement time—the time when it 
can be re pla ed with a new one at lowest 
overall cost. And it can't be determined 
by haphazard methods. Guesswork, in- 
tuition or rule-of-thumb computations 
will be wrong most of the time. And 
even some obsolescence formulas are not 
above suspicion. But you can put a dol- 
lar sign on every variable involved, and 


come up with a precise figure that will 
mean a major saving in production cost 
and capital investment. 

Heald sales engineers are well experi- 
enced in making obsolescence studies to 
achine should be re- 
Sometimes it is found that re- 
placement is overdue. At d often it can 
be shown that next year or the year after 
would be better for the customer. If you 


would like help in planning your replace- 


determine when an 


plac ed 


nt program, oO! want to conhirm your 
estimates for a particular machine, just 
call in your Heald engineer. Similar stud- 
ies have pou ted the way to many Impor- 
tant savings. 





For Example: A ¥ 
struments had been 
lathe to pertorn 
yperations or 

Was replaces 

Type Bore Matic 
operating ysts 
immediately reduced Db 
the elim nation o 
and reduced 
portant savings, 


sis below 


$16,794 
84% 


YOU pay for obsolescence. Replacement pays for itself! 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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Organizing a Manufacturing Laboratory By George W. Jernstedt 
Development of new tools, tooling and methods is a significant invest 
ment in the future. The Westinghouse laboratory has paid off 


Gadgets 


Magnetic welding fixture, low-cost flycutters, improvised comparator, 
drill jig design. 


Over-Pin Measurements of Worms By Louis D. Martin 
An easy-to-apply approximate formula has been developed for over-pin 
measurements. No extensive computations are needed. 


Automatic Machines for Low Production Parts By Howard N. Maynard 


| engineering have brought 
automation to plants where short runs are the rule 


Building-block components and creative 


Controlling Tool Life By L. V. Colwell 
When all of the factors affecting tool life are understood, it is possible 
to control tool life for lowest-cost productior 


A Practical Basis for Selecting Gage Blocks By O. W. Ellstrom 
Criteria for the selection of gage blocks are service conditions, at 
i ultimate cost All types of blo are discussed 


High-Velocity Machining with Ceramic Tools By Wallace B. Kennedy 
Work at Watertown Arsenal has demonstrated that ceramic tools, 
properly handled, can be used for machining at high speeds 


Broaching Saves Time in Small-Part Production By James H. Warner, Jr. 
The accuracy and speed of broaching operations has been put to work 
for machining precision business-machine parts 


Cold Extrusion of Titanium By A. M. Sabroff, R. A. Sannicandro, P. D. Frost 
Experiments at Battelle show that it is feasible to cold extrude hollow 
shapes as well as solid cylinders and similar parts 


Cutting and Grinding Fluids (Reference Sheet E. L. H. Bastian 
Correct cutting fluids for numerous types of operations and workpiece 
materials are listed in a concise table 


ASTE NEWS FEATURES 


President's Editorial 4) 

Designed for Production 60 

Field Notes sd THIS MONTH’S COVER 

Good Reading 153 

Letter from the Editor 3 

Men at Work 137 

Progress in Production 115 Broaching of small precision parts 

Reader's Viewpoints 151 has saved time and money at IBM’s 
Poughkeepsie plant. Cover artist 

] g 

hin wom = William Solms has depicted a typi 

Technical Shorts al internal broaching operation 

Tool Engineering in Europe 145 Grooves on the ID of a hole are 

Tools at Work 76 accurately cut in one pass. Other 

Tools of Today-New Products 119 operations are covered in an article 

Trade Literature 147 beginning on page 81. 

Who's Meeting and Where 152 
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NEW BRASS 


also o1Ves vou clean. easy drawing anc forming, plus 
higher physical properties — Formbrite, Superfine-Grain 
Drawing Brass by Anaconda 
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AIRGUIDE Instrument Co., Chicago, gets high luster finish on bezels for its famous BAROMETER in (|! 
weather instruments at 50% lower cost since it switched from ordinary drawing brass Mayfair.” is one 

to Formbrite. Airguide does the presswork—says Formbrite “draws and forms excel brass - trimmed 
lently.” Driscoll & Co. (above) polishes the bezels. home and marine 


FISHING LURES made by Williams Gold Refining Co., Inc MARSH Instrument Co., Skokie, Ill., dropped a finishing opera- 
“Wabler,” top and “Weedler,” below—are polish d for plating tion and gets a “mirror finish” with a light buff, by using Form- 
by tumbling. Switching from ordinary yellow brass to Form- brite. Marsh re ports that finishing cost was cut 40 ind that 
brite cut costs more than 40%. pina forming is “excellent.” 


Wherever finishing is an important cost factor in FORM BRITE 
formed or drawn products, Formbrite in sheet and 
strip is designed to save you money. In brass wire SUPERFINE-GRAIN DRAWING BRASS 


a product of 


alloys for cold-heading and upsetting, it gives a 
stronger, springier, more abrasion-resistant product. 5 
For more detailed information, write for Publication 
B-39. Address: The American Brass Company, Water- 
bury 20, Conn. In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 


Made by The American Brass Company 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-2 The Tool Engineer 
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Another Useful Tool 


“Atoms for Peace” program has resulted in the dedi- 
cation of the world’s first full-scale atomic power sta- 
tion at Shippingport, Pennsylvania. Not particularly 
large, when compared with conventional stations, it 
produces more electricity than any other individual re- 
actor in existence. Its 60,000 kilowatts helps carry the 


industrial, commercial and residential load in Pittsburgh. 


(s an industrial tool, atomic power simplifies the con- 
siderations for choosing a plant site. Insofar as _pri- 
ary power is concerned, proximity to water and con- 
ventional fuels are of little concern. Materials suppl) 
and other factors become the chief considerations of 


location. 


Developed principally as a pilot laboratory, Shipping- 
port will supply little information on power costs and 
other economic data. It will, however. demonstrate the 
feasibility and practicability of dependable and safe 
power generation. Every known safety precaution is 
employed and elaborate facilities are installed to study 
the many aspects of operating a nuclear reactor of this 
size on a continuous schedule and upon a commercial 


scale 


lhe Shippingport station is jointly owned by the U. S. 
\tomic Energy Commission and Duquesne Light Co. 
Westinghouse Electric Corp. designed and developed the 
nuclear portion of the plant. It is a water-pressurized 
system. 

During the dedication ceremony Admiral Rickover 
observed that previously man was required to accommo- 
date himself to his environment. Now. he can control 
that environment. God grant that he may use that power 
wisely for the benefit of mankind. 
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FOR EVERY APPLICATION 


Regardless of application Threadwell has the right cutting tools for the right job. 


Proof of their superior quality and accuracy is evidenced in their performance. 
Why not experience the confidence all Threadwell users enjoy and include 


Threadwell in your production plans. . . now. 


See your Threadwell distributor 


for the finest in Taps, Dies, Counterbores, 


Keyway Broaches and Gages. aT 


‘THREADWELL TAP & DIE COMPANY 
Greenfield, Mass., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-4 
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Lustre-Die 
held costs down 
in molding 
plastic covers 


“We need,” said the customer, “a plastic cover to p1 
sealed motors. It’s to be drip-proof and sturdy, yet n 
low eost item. Do vou have a erade of die steel wh 
help us prod ice sucd a cover econon cally?” 
The mold maker, Dollins Tool & Gage Co., Independen 
Mo., put the problem up to Ford Steel Co., St. Louis, o 
tool steel distributor. Quick as a flash came their reeor 
tion: “Lustre-Die!” 
The electric-furnace steel pe rformed to everyone ’s sat 


tion. It was economical. It took a high polish It had high econ 


pressive ngth. It machined easily. It performed 


mo] | ne h art n were held to a elose tole rance ol 


Here’s Why fir Harde ning 
Nteels are G l Performers 
When a lar rl l ti Various types 
| | ling f 0] 


steels Is con a group ot sim 


ilar tools made fron teels which require 


HARDNESS 
liquid quenching for hardening, it will 
be found that the air-hardened tools out 


perform the 


show the same 


: . iY ‘ 
uid-quenched tools in 


service. This result will not necessarily a tool. due to 
be found in the comparison of individual 
tools, but will appear if a large enough tools will each 

The reason why air-hardened tools out 
perform liquid-quenched tools ean be 
summed up in one word consistency. 


Duplicate air-hardened tools invariably 
I aness al 
ment. Liquid-qu 
erratie hardness 
ations in efleectiveness 
of the liquid quench; however, duplicate 
have a somewhat different 
variety and number of tools are studied. hardness patter 


RESIDUAL QUENCHING STRESSES 


All tools develop residual internal stresses 


Lustre-Die y » ticket for molding plast es because 
its properties make possible a bright, mirror-like polish. Lustre- 
Die has the proper basie analysis for molding plasties. And 
it offers something more — alloy fortification! Lustre-Die 
heat-treated by oil quenching and temperins 
properties, and is furnished ready for mach 

Lustre-Die is carefully inspected to 

f 


is tree trom injurious porosity or surtace pitt ng. 


no problem about inclusion-causing additions. 

a good steel to keep in mind for your next 
plastie molding operation. Your Bethlehem tool steel distributor 
ean furnish it from stock. Why not give him a eall? 


~! 


» up. By 


ardened tools show con aratively uniform ling in the queneh 
ation from tool to tool “urthermore, the degree of internal stress 


ols are produced 


which develops is uniform from tool to 

tool, so that the service performance of 

duplicate tools is reasonably consistent 
The advantages of air-hardening steels 


ter heat-treat eannot be real zed, however, less they 
tools may show 


ui 
are hardened by air-quenching. It is pos- 


ir 
various locations on sible to harden all air-hardening steels 


1 by liquid-quenching (oii-quench or salt- 
juench as in martempering) and this 
is frequently done beeause of the eon- 
venience of existing heat-treatment 
equipment. However, liquid-quenching 
of air-hardening steels is a serious mis- 
take, beeause it sacrifices almost all the 


The consistent performance of air-hard 
ened tools 


DIMENSIONAL STABILITY 


All tools, when subjected to the harden- 
ing operation, develop small but measur 
able dimensional changes (so-called 
Air-hardened tools not only 
how less dimensional change than liquid 
quenched tools, but the changes that do 
oecur are remarkably similar in each tool 


distortion 


due to the hardening operation. Liquid 
quenched tools develop high internal 
residual stresses because of the variations 
in cooling rate whieh oeeur in different 
tool during the quench 
If imprope rly controlled, these stresses 
can lead to cracking of the tools in heat 
treatment or in grinding, or the load- 
carrying ability of the tools may be low 
and erratic. 

By contrast, air-hardened tools de- 
velop only a low degree of internal stress 


any ways: 


locations on 


basie advantages of air-hardening steels. 
Liquid-quenching not only inereases dis- 
tortion and internal stresses, but may 
lead to eracking of some of the tools dur 
ing heat-treatment. Air-hardened steels 
which are properly quenched in air do 
not crack in heat-treatment. 

Bethlehem offers a full range of air- 
hardening steels: Bearcat for shock ap- 
plications, A-H5 for general-purpose 
tool and die work, and Lehigh H for 
maximum production runs. 
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EXCELLENT MACHINABILITY of Dow magnesium tooling plate permits economies in drilling the necessary 


approximately 100) in this 20” x 12” block. 


“ROCKFORD” SAVES 20% ON MATERIAL COSTS 
WITH DOW MAGNESIUM TOOLING PLATE 


The many advantages of Dow magnesium tooling plate are machine—takes less time and less wear on tools to do the 

et to use in building ct ntrol pane ls for hydraulic planers. job Magnesium tooling plate requires le SS mac hining be 

Rockford Machine Tool Company of Rockford, Illinois, cause new closer tolerances assure better flatness and di 
I 

] 


re ae 1 20 savings on material costs alone by using mensional accuracy. 


magnesium rather than other lightweight tooling metals! : 
Next time you need a tooling metal try magnesium. You 


But the savings don't stop with the original purchase cost — too, will find it saves time, effort and money. Get in touch 
when you use Dow magnesium tooling plate. You actually with one of the Dow magnesium suppliers listed below, o1 
save twice: once when you buy it and again when you use’ write us for more information. THE DOW CHEMICAL COM 
it. That’s because magnesium is the easiest of all metals to PANY, Midland, Michigan, Ds partment MA I1431A 
AVAILABLE FROM STOCK AT 

COPPER AND BRASS SALES, t, Michigan A. R. PURDY CO., INC., Lyndhurst, New Jersey 


FULLERTON STEEL AND WIRE CO., Chicago, Illinois RELIANCE MAGNESIUM COMPANY, Los Angeles, California 
HUBBELL METALS INC., St. Louis, Missouri VINSON STEEL AND ALUMINUM COMPANY, Dallas, Texa 


YOU CAN DEPEND ON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-6 The Tool Engineer 





Still handing out pensions 
to obsolete machines? 


pe ele} Say vie) ENGINEERING COMPANY 
3400 E. Lafayette, Detroit 7, Michigan 


Special Machine Tools with Automation for More Than 30 Years 





aqouble value 


from “DOUBLE LO-HUNG” 
SPINDLE DRIVE... 


“AMERICAN’”’ The “Double Lo-Hung” Spindle Drive 
Hole Wizards Provide: is an exclusive ‘AMERICAN’ Hole 
Wizard feature. This drive divides the 
speed range into two separate ranges; 
the high speeds through a small gear 
to minimize gear velocities; the low 
speeds through a large gear to reduce 
gear tooth pressures under severe 
service. 


1. High spindle speeds at 
low gear velocities. 


2.Heavy drilling, boring 
and large tapping speeds 
at low tooth pressures. 


This design in combination with its 
3. Faster tapping through nitrided Spindle and Sleeve, Timken 
spindle reverse speed- Mounted with outside adjustment for 
up. Spindle Bearings, guarantees maximum 
life, dependable operation and spindle 
stability for “AMERICAN” Hole Wizards 
unequalled by other designs. 
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® Bulletin No. 328 tells the story 
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LATHES AND RADIAL DRILLS 





Heating Costs 





Induction Heating 


Engineers at Thompson Products Inc.’s Michigan 
Division recently changed from gas-fired furnaces 
to fully automatic TOCCO. Application: heating 
for forging of automotive tie rods. Result: a sub- 
stantial reduction in direct labor costs, saving 
thousands of dollars a year on this heating for 
forging operation. Annual savings actually amor- 
tize the cost of the TOCCO installation in about 
one year. 


Mail Coupon Today— 


The Ohio Crankshaft Co. @ Dept. G-7, Cleveland 5, Ohio 
of over 500 parts heated for forging in Please send copy of "Typical Results of TOCCO Induction Heating 
Thompson's new, modern forge plant. Every one for Forging ond Forming”. 


of these parts is heated with TOCCO equipment. Name 


The automotive tie rod shown here is only one 





If your manufacturing operations require heat- Position 
ing for forging, heat treating, brazing, soldering Company 
or melting, it will pay you to investigate TOCCO Address 
as a sound method of increasing production and Zone State 
lowering costs. 
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CAP SCREWS 
keep your cap on tight 


Thunderbirds, Corvettes 
and other snazzy top-down converti 
ial alloy 
less steel P-K SOCKET HEAD CAP SCREWS 
do a mighty fine job of k 
caps on. Naturally th 
PARKER-KALON, they 
P-Ks are instrument tested 


Owners of 


bles, tell us our spe« ind stain 
ping their 

specify 
because KNOW 
and in 


spected at every step of manufacture 


>_-- oo Ore reo" 


BUTTON HEADS 
for you know who 


Take that neighbor who borrows your 
tools and never You 
can’t openly call him names— his wift 
and yours are PTA buddies. So, 
place a few Button Heads around his 
doorstep He ll get the idea And don't 
forget, you can also use P-K BUTTON 
HEAD CAP SCREWS for attaching cover 


returns them 


just 


plates and guards to production 
equipment and machine 
countersinking isn’t 


tools 


where 


practical 


HEX KEYS 
for putting a hex on people. 


Persons planning the quiet disappear 
ance of friends or neighbors, or merely 
interested in more productive shop 
practices, should always remember to 
specify P-K ENGINEERED HEX KEYS 
They're heat treated under laboratory 
supervision to assure Maximum resist 
anc stresses and freedom 
And come in handy 
for tightening those mighty fine socket 
screws offered by Parker-Kalon 


to torque 
from brittleness 
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SHOULDER SCREWS 
keep shoulders fror jing 


1 sagg 


er shoulder 


DER 


I or prefer 
P-K SHOI SCREWS 
! 


you stand straighter 


iy even result in gett! 
Dependabk 
body 
accurate assembly. Finis 
I ids are close to shoulder f 
maximum holding power. And P-k 


LDER 


i substantia 


i raist 
Heads are con 


uniforn 


ntric with 


SHOL SCREWS ar r 
positive nternal 


non-slip ariy 








Like a copy of this guide for your 





office? We’ll be glad to send a 
reprint suitable for framing. 


PARKER-KALON 


SOCKET SCREWS 


Sold only through industrial supply distributors 








PARKER-KALON DIVISION, General American 
Transportation Corporation, Clifton, N. J. 


Originators of the Self-tapping Screw; Manu- 
facturers of Screw Nails, Masonry Nails, Wing 
Nuts, Thumb Screws and the new Rimguard 
Weld Screws. 
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SCREWS 


FLAT HEADS 


for tha 


Hol n th 


talk. I speci 


noggin t« 


bald. Users 


embarrass 
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PIPE PLU¢ 
never sr 
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t that k 
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x». No sm 


ful. Examine 
Controlled chamfer 
fast starting of threads 


duces a 


necessit v « 


PLUGS 
for that old 


AT HEAD SOCKET 


ok on | 

the bowl of your 
OK escapes 
P-K Pipe 
ma ke tor 
And P-Ks 
positive sealing 
»f a compound 
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HyY USE TWO:: 


ONE 


WILL DO! 


Why use two-—or more standard twist drills to accom- 
plish a multiple diameter cavity when one Mohawk 
Subland tool will do the job in one pass...and, do 











it more efficiently, accurately and economically! 

Why overload yourself with an assorted inventory 
of ordinary drills when you can save time, money 
and equipment by combining your requirements in 
a few versatile, accurate Mohawk Subland tools 

One Mohawk Subland tool will outwork and outlast 
dozens of ordinary drills. Because Sublands are infin- 
itely accurate and they can be repeatedly reground 
(in your shop) without losing their concentricity 

Examine your hole costs, then see for yourself 
how many places a Mohawk Subland could easily 
and effectively handle the job and reduce your hole 
costs all along the line 


Normal Delivery on 
MOHAWK SUBLANDS 


Size Optional — 3 to 7 Days 
from receipt of order! 


, rr ~—_ prt 
Zo J vA - / 
Wrte ‘ H CE mm HUGHE (OAaRY 
and let a Mohawk engineer prove just how easy it is to save your 


time— money and tools through the use of Mohawk Sublands. 
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/ \ 


Melek 


worlds largest produces of Scbladde Psat FOOLS. the 


{ Montpelier, Chio 
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NICHOLS TWIN MILL ror tne 
GREATEST VERSATILITY PER DOLLAR 


ALL THESE 
OPERATIONS 


rr 
QK 


SPINDLES 
OPPOSED 


OFFSET 
VERTICALLY 


-— 
~ 


OFFSET 
HORIZONTALLY 


ae | 
(_ 


VERTICAL 
ATTACHMENT 
APPLIED 

to EITHER SPINDLE 


es 
“ 
<f 
VERTICAL 
ATTACHMENT 
MOUNTED 
on BOTH SPINDLES 


AT THIS 
LOW COST 


Write for details on the complete Nichols line, 
“The Millers That Use Their Heads” 
Free loan educational films available. ‘7 260 


MANUFACTURED BY W. H. NICHOLS CO., AND NATIONALLY DISTRIBUTED BY 


Base price standard 


The ROBERT E. MORRIS Company oo 
REM SALES DIVISION 


5006 FARMINGTON AVENUE ¢ WEST HARTFORD 7, CONN. 
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New Devices Simplify Setting 
of B&S Dial Bore Gages 
with Jo-Block Precision 

Brown & Sharpe Adjustable Bore 

Gage Setting Devices provide a quick 

method for setting B&S Dial Bore 

Gages. Have built-in centralizing 

rails which reduce manipulation. Set 

once to gage blocks, they are kept “on 
the job” for frequent, highly-accurate 


. . checks of the gage... eliminate the 

New B &S Convertible Thimble need for inventories of ring gages. 
Micrometer Changes to Either “Friction” 

or “Fixed” Type in a Second 


» twist of a “friction con- reached) (2) “Fixed” action (with 


trol” ; the advanced new Brown & sleeve locked to thimble). Thus the 
Sharpe Convertible Thimble Microm- B & § Con 

‘ter for either: (1) “Friction” action eter suits any user, whether he 
(friction sleeve slips on thimble when prefers to get a uniform “miking” 


pressure automatically, or “by feel”, 


vertible Thimble Microm- 
t 


y 


proper measuring pressure has been 


Offers Features For Easy One-Hand Operation 


Placement of the friction sleeve with- are easy to read... warn user what 
in easy reach and a new lever-type reading he is approaching; wide- B & S Magnicator Jr. Holds 
lock on the new B&S micrometer pro- spaced, numbered thimble divisions Small Tools Almost Anywhere 
vide true “fingertip” control...make and pleasing, dull-chrome finish, aid Without Clamping 
it an easy mike to use inone hand... positive reading; simple zero setting Brown & Sharpe's inexpensive Mag- 
even a small hand. Other features: and wear adjustments included; car- nicator Jr. is used with B&S dial 
floating lock will not misalign bide measuring faces assure long indicators, lights, magnifiers and 
: other accessories to make inspection 
Brown & Sharpe Convertible Thimble and setup work easier. A strong per- 
Micrometer, Friction Type, No. 1011. manent magnet in the base anchors 
it firmly to any ferrous metal. A 
larger, heavy-duty “Magnicator” 
Personalized with Owner's model, with releasing lever, is also 
Initials at No Extra Cost available. 


B&S Convertible Thimble Microm- Brown & Sharpe precision tools are 
eters can be “personalized” with up available to you quickly, at factory 
to 3 initials at no extra charge. Iden- prices, through your nearby B&S 
tifies the micrometer as your own, distributor. Brown & Sharpe Mfg. 
prevents loss. Co., Providence 1, R. I. 


spindle; oblique bar graduat $ wear. Range: 0-1", in .0001",. Order: 








PROGRESS IN PRECISION >” FOR 125 YEARS 


Brown & Sharpe > 


PRECISION TOOLS AND GAGES ° MILLING, GRINDING AND SCREW MACHINES ° MACHINE TOOL ACCESSORIES ° PUMPS AND HYDRAULIC PRODUCTS 
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LOOKING FOR MORE FROM 


For steelcutting ... trim costs 
with Carboloy, Extra-Perform- 
ance Grades 330, 350, and 370, 
and low-cost, General-Purpose 
Carboloy 78 and 78B carbides 





Some steelcutting jobs call for extra-tough, extra-performance 
carbides. Others can only be handled profitably with low-cost, 
general-purpose carbides. That’s why we make them both. 

Where you need increased machine productivity and have 
long production runs to keep cost-per-piece low—use Carboloy 
Extra-Performance Series 300 carbides. Their added strength 
and stamina handle jobs ranging from heavy roughing to high- 
speed finishing . . . at a unit cost and rate no “premium” 
carbide on the market can beat. 

But, for general-purpose steelcutting jobs that don’t require 
the Extra-Performance carbides, use Carboloy Grades 78 and 
78B. Their top-notch performance, at low initial tool cost, will 
keep your machines operating profitably. 

Chances are, your plant should be using both grades. Your 
local Authorized Distributor of Carboloy cemented carbides 
can deliver tools, blanks and inserts you need .. . in a hurry. 


This complete team of Carboloy cemented carbides 
gives you more for your carbide tool dollar! 


mee 2 RESISTANCE TO EDGE WEAR INCREASE 
1 | GRADES FOR MACHINING STEELS | 
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GRADES FOR MACHINING 
__NONFERROUS MATERIALS 


RESISTANCE TO CRATERING 


The Tool Engineer 








» YOUR CARBIDE TOOL DOLLAR ? 


July 


1958 


FOR 


FURTHER INFORMATION 


For nonferrous materials 

.. . boost production rates 
with Carboloy, cemented 
carbides performance-matched 
to your machining jobs 


Aluminum, titanium, super alloys, wood—all have machining 
peculiarities that raise cain with production schedules and tool 
costs. That’s why we make five job-tailored Carboloy cemented 
carbides for cutting these materials. 

With these five grades (see chart, at left), you can get the 
one with exactly the right combination of shock resistance and 
wear resistance to match your job—whether heavy, interrupted 
cuts, or precision finishing. 

Because you’re using performance-matched carbides with 
consistent metallurgical quality, you can schedule heavier pro- 
duction loads . . . and you will get this increased output at 
lower tool-cost-per-piece. 

Your local Authorized Carboloy Distributvr has complete 
stocks of tools, blanks, and inserts in these five grades. A 


phone call to him today will get your machines humming 
faster tomorrow. 


For more information on Carboloy Extra-Performance and Gen- 
eral-Purpose carbides, or nonferrous material carbides, write: 
Metallurgical Products Department of General Electric Company, 
11101 E. 8 Mile Road, Detroit 32, Michigan. 


CARBOLOY 


cm Rm eS 


GENERAL @® ELECTRIC 


USE READER SERVICE CARD; INDICATE A-7-15 
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STEM OPERATED NO SPRING $50.00 LIST* 


T 


AIR Pil PERATED -NO SPRING $73 00 LIST* 


T OPERATED-NO SPRING $42.00 LIST* 


CHECK the prices! COMPARE the specs! 


You'll find this NEW line of valves costs less 
and operates to higher requirements 


... and TANDEM SPOOLS are Available for pressures up to 3000 PSI 


available at no extra cost Choice of 4 spool actions: spring centering. spring 
offset, no spring in detent or friction pad type 


Choice of 3 standard spools and 5 alternates 


Send for complete new Dukes Catalog Nations! Acme solencide 
HVYORAULICS - - 
Full area internal porting 


yy" and 4" pipe Sizes 


h 


“pric es applicable in 


HYDRAULIC OIL VALVES 


. a = | 


Dukes Company Inc. « 3999 North 25th Avenue « Schiller Park, Ill. « A Chicago Suburb “ 

‘ 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-16 The Tool Engineer ; 
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PRODUCTION POINTERS 


=~ GISHOLT 


Automatic and turret lathes team up with JETracer equipment for large workpieces 





If you can apply this basic idea to 
your work, you're due for big sav- 
ings. At the DeLaval Company’s 
Poughkeepsie, New York, plant it 
cut former mac hining time 70% and 
eliminated a 1!2-hour polishing job 

The workpieces are separator bowl 
shells of tough 402 stainless. The 
parts are rough-machined on two 
Gisholt No. 24 Automatic Produc- 
tion Lathes with JETracer-equipment 
They are finished on two 3L Saddle 
Type Turret Lathes—each equipped 
withtwo JETracer slide tools mounted 
on the hexagon turret. Each JETracer 
slide tool is an independent unit with 
its own overhead sliding template 
carrier that locates for length from 
an adjustable bracket on the over 
head pilot bar. Forward feed of the 
turret saddle causes the tracer stylus 
to follow the template contour, re 
producing the form in the workpiece 
Che entire assembly indexes with the 
turret and does not restrict the use of 
other tooling 

A variable speed, constant-h P 
(30) drive motor is used. An index 
ing speed template, at the rear of the 
turret carriage, indexes with the tur- 
ret and provides a constant cutting 
speed when either JETracer slide is 
used, without stopping the spindle or 


removing the tool from the cut 


finishing 





operatio oO ( liameter 5 ~wide 
hexagon turret 


Close-up of workpiece and turret-mounted 
JETracer slide tool for second finishing oper- 
tio Note how overhead sliding template 


adjustable 


icer slide tools mount 


Finish Operation 1 on 3L 

A 21” chuck holds at Y, locates at X. 
Hex 1 tools rough F, rough-bore O. 
Hex 2 traces sections M-H-D. Tool 
post tools face B-J, turn K. Hex 3 
finish-turns F. Hex 4 chamfers N and 
A is turned from the tool post. Hex 5 
traces section ( Tool posttools cham- 
fer B-G-L and F is finish-turned from 
hex 6. F.t.f. time, only 70 minutes. 


Finish Operation 2 on 3L 

The workpiece is hand-clamped at S, 
centralized at X and located at Y for 
the second operation. Hex 2 step- 
bores O, and tool post tools rough- 
face Q in two passes and finish-taper- 
bore O in three passes, using the 
taper attachment on the square turret 
carriage. Hex 3 is open. Section P is 
traced from hex 4. The spindle is 
then stopped; an air-operated clamp 
is inserted, holding at Q; hand clamps 
are removed from S, and section R is 
traced from hex 1 to complete the 
part. Time, f.t.f., 30 minutes. 


JETracer, using inexpensive single-point 
tools, machines complicated surfaces ac- 
curately, holding bores to .0008 ", diameters 
to .0008", depths to .004". Combined No. 
24-3L setup completes part in 167 minutes, 
saving 383 minutes over previous methods. 
20 micro-inch RMS finish is obtained, saving 
a 1'%-hour polishing operation. 














































































































































































































WANT TO SIMPLIFY FIXTURE WORK AND SAV 


JETracer slide tool 
cuts tooling costs for 
ram type turret lathe work 


If you have to machine parts held in 
fixtures or handle multiple-diameter 
boring operations, tuck this page in 
your files for reference. It shows how 
tracing can cut your costs, save time 
and simplify machining of parts like 
this chrome-nickel-steel truck steer- 


Workpiece and tooling showing how tracer template 
and carrier bar obtain length location from adjust- 
able bracket attached to overhead pilot bar. Note 
absence of standard cross-slide carriage and con- 
sider savings in original equipment and tooling 


made possible by JETracer. 


ing knuckle forging. 

The spindle end, previously ma- 
chined, is located from a circular slot 
on the spindle O.D. The part is hand- 
clamped in a counterbalanced angle 
plate fixture on a standard MASTER- 
LINE No. 5 Ram Type Turret Lathe. 
Although the part and fixture require 
a swing clearance of 2134", the stand- 
ard No. 5 handles it without modifi- 
cations. A saddle extension is used to 
minimize tool overhang and provide 
maximum rigidity when finishing to 
close-tolerance bores, 


Workpiece showing surfaces ma- 
chined with this setup. Turret- 
mounted JETracer slide tool handles 
eight surfaces on right end of part 
in one pass, saving time and simpli- 
fying operator's job. 


MONEY? 


The turret-mounted JETracer slide 
tool on hex 1 simplifies machining 
and eliminates the additional tooling 
normally required to machine the 
eight separate surfaces at the front of 
the part. Length setting is speeded by 
a feed dial, an integral part of the 
standard longitudinal feed handwheel 
assembly. As the turret ram feeds for- 
ward, the tracer stylus and the tool- 
carrying slide follow the template 
contour, generating surfaces A-B-C- 
D-E-F-H-I in one pass. A multi-diam- 
eter cutter on hex 2 machines L-M-N 
N is finish-bored from hex 3 and 
diameters C-I are finished from hex 4 
A rapid slide tool on hex 5 bores and 
forms J-K to complete the part. Tol- 
erances on the 8"-long part are held 
within .0014” on bore C, within .001 
on bore N and within .005” on bore 
I. F.t.f. time is only five minutes. 


Turret-mounted JETracer slide tool saves 
time, eliminates need for usual cross-slide 
carriage and extra turret tooling, reducing 
original equipment cost. Entire JETracer as- 
sembly indexes with the turret and does not 
restrict use of other tooling. 


HOW SACO-LOWELL SHOPS INSPECT HIGH-SPEED TEXTII 


Balancing before assembly saves time, cuts losses 


Vibration can be costly in the textile 
industry where speeds of 11,000 
r.p.m. are not uncommon. At these 
high speeds, even small amounts of 
unbalance exert great force on sup- 
porting bearings and cause high-fre- 
quency vibrations that can lead to 
excessive maintenance and spoiled 
work. Here at the Saco-Lowell Shops, 


Driving motor and vibration pickups are 
mounted at right end of balancer to permit 
balancing of high-speed textile machinery 
parts in vertical position. 





Biddeford, Maine, a Gisholt 1SM 
Balancer is used to check product 
quality before assembly to eliminate 
costly time and production losses 
caused by vibration in high-speed 
spinning operations. 

Typical parts shown below include 
whorl-and-tube and blade-and-whorl 
assemblies used'to support and drive 
the tubes or bobbins of yarn used in 
manufacturing textiles. The long, 
lightweight spindle operates at from 
8,500 to 11,000 r.p.m. 

To simulate actual operating con- 
ditions, the balancer is set up to rotate 
parts in vertical position. Standard, 





1 } | 
abhi 











Foical parts checked for unbalance with 
this setup. Hand gives size comparison. Op- 
erating speeds of 8500 to 11,000 r.p.m. 
make inspection by balancer imperative for 
smooth, trouble-free operation. 


horizontally mounted driving motor 
and vibration pickups are tipped 90° 
and mounted at the right end of the 
machine. A bolster insert, which is 
an actual part of the spindle, pro- 
vides bearing surfaces to support the 
spindle blades and is held at the base 
end in a special vibratory fixture. The 
spindles are belt-driven from the 
crown pulley on the whorl as in ac- 
tual production. The driving motor is 
easily adjusted, up or down, to align 
the pulley with the part when chang- 
ing over to different sizes. Because 
electrical means are used to locate 
and measure unbalance, there is no 
restriction on the method used to 
support or drive the parts. Full ma- 
chine accuracy permits measuring 
bearing movements as small as 
.000025”" in either one or two pre- 
selected correction planes. The aver- 
age workpiece is inspected for un- 
balance in less than one minute. 


This simple, effective means of checking 
parts and assemblies before they are placed 
in operation eliminates costly time and pro- 
duction losses through broken yarn or rapid 
wear caused by excessive vibration of 
high-speed parts. 





ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY-REBUILT 








Here’s a way to avoid the high cost 
of form tools as well as the cost of re- 
grinding and lost machine time while 
tools are changed and reset to size. 
It's the way the Twin Disc Clutch 
Company’s Hydraulic Division plant 
at Racine, Wisconsin, uses a standard 
MASTERLINE No. 12 Automatic 
Production Lathe with modern JET- 
racer to generate a large radius in 
cast iron rotating housings for hy- 
draulic torque converters 


Special equipment includes a front- 
carriage JETracer slide and a single- 
pass template carrier, adjustable 
longitudinally and for taper. A vari- 
able-feed pump is used for the front 
carriage to provide a uniform feed 
rate to the single-point tracing tool, 
especially important for a fine surface 
finish as the tool generates the steep 
contour in the bore. 

Here’s the operation on a typical 
12%_"-diameter, 3%"-wide part. Sur- 
faces X-Y-Z are previously machined. 
The work is centralized on diameter 
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Operator indicates "”-radius, >» bb 
1%”-long-groove D. Note massive 
tool block, mounted on auxiliary 


slide to permit machining extra 





surfaces using standard longitudi- 
nal feed of rear independent slide 
and transverse feed movement of 
the auxiliary slide. 


Z with a chuck-mounted pilot ring, 
and chucked 
compensating- 


located against face ¥ 
at X ina 15 
type air chuck. The front JETracer 
slide rough-bores (¢ 


3-jaw, 


and generates 
the 3142"-radius D. At the same time, 
the rear independent slide finish- 
bores C-E and chamfers B, using 
standard longitudinal feed move- 
ment. Then an auxiliary slide, 
mounted on the rear slide, rough- and 
finish-faces E to complete the part. 


F.t.f. time is only 3.12 minutes. 
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Three different part sizes are han- 
basic setup. 
Change-over requires new sets of 


dled with the same 


chuck jaws, a different pilot ring, 
rear tool block and tracer template, 
and adjustment of stops. 


JETracer speeds and implifies radius or con- 
tour machining, improves product quality. 
Variable feed provides fine finish in *2"- 
radius, 15%"-long-groove D. Rigid setup 
holds parallelism between faces and size 
of bore C within .003” tolerance. 





ND OUTER TAPERS 


Two-machine setup corrects part geometry, eliminates rejects, saves time 


Here’s how a big automobile manu- 
facturer uses this high-production 
Superfinishing setup to correct part 
geometry and save time on difficult 
inner and outer tapered surfaces. 
Che workpieces are steel transmis- 
sion cones which come to the Super- 


finisher turned, bored and heat- 
treated to 48-52 Rockwell “C”’, with 
a surface-finish of 80-100 micro- 


inches RMS. The operation is han- 
dled on two Model 54 High-Produc- 
tion, Two-Spindle Cylindrical Super- 
finishers. The Model 54 is ideal for 
this work since it is designed to 
handle parts of small or medium size, 
with two independent work stations. 
Because previous Operations cause 
some distortion and leave extra heavy 
walls on some pieces, one Model 54 
is used to rough the O.D. and L.D. 
surfaces, correcting part geometry 
and cleaning up surface defects. The 
second machine produces the low 
micro-inch finish required for smooth 
operation and long service life. 
The tapered outside diameter is 
handled on the left work station. The 
part is held in a fixture, centralizing 
and locating in the bore and clamp- 
ing back on the lugs in the bore. The 


tapered inside diameter is handled 
on the right work station. The part 
is held in a collet-type fixture, cen- 
tralizing and locating on the tapered 


O.D., clamping back against the lugs 


The roughing operation takes 40 
The 


finishing operation is completed in 


seconds f.t.f. time at each station 


only 30 seconds f.t.f. at each station. 





Close-up of tooling setup on two-spindle Model 54 Superfinisher 
Tapered O.D. is handled on left station; tapered 1.D. is handled by 


offset stone-holder on right station 


control panels for individual stations that permit handling different 


operations on same machine. 









MACHINES WITH NEW MACHINE 


General machine view shows 


The final finish on both O.D. and I.D. 
surfaces is 3-4 micro-inches RMS. 


Two-machine setup saves time, improves 
product quality. Using one Superfinisher to 
rough and another to finish virtually elimi- 
nates rejects because part geometry is cor- 
rected by roughing operation. Work flow 
is fast, from left to right, with one operator 
on each machine. 





GUARANTEE 



















































Combined operations 
cut time 35%, improve 
accuracy and finish 


You'll want to remember this smart 
tooling setup at the Cummins Engine 
Company, Inc., Columbus, Indiana, 
plant. It shows how combined cuts 
are used to improve concentricity, 
parallelism and surface finish on die- 
cast aluminum diffuser plates for 
Cummins “Turbodiesel” Engines. 

The machine is a MASTERLINE 
1F Fastermatic Automatic Turret 
Lathe. Special accessories include a 
2-speed motor, automatic forward 
and reverse spindle controls, a turret- 
facing attachment and a special tur- 
ret-facing slide tool. 

The parts are located against face 
X and held at W ina 12”, 3-jaw air 
chuck. Drive is against vane Y. 
Spring-loaded, manually locked pins 
provide extra support near center at 7. 


SAVE 


Here’s the automatic machining 
cycle: Hex 1—drill A, rough-turn D- 
E-H, chamfer G while K is rough- 
faced from front cross slide; hex 2— 
semi-finish-turn H, bore A, chamfer 
B while rear cross-slide tools finish- 
face K, rough-face F; hex 3—turret 
saddle traverses forward and holds 
as turret-facing attachment on rear 
cross slide provides transverse move- 
ment to turret-facing slide tool, facing 
F-C and back-facing M at the same 
time. A cam-operated auxiliary slide, 
inside the turret-facing slide, follows 
an angular path, entering the limited 
space between face F and diameter D 
to undercut E. Reverse feed is used to 
clean up the surfaces and clear the 
tools for withdrawal. Hex 4—finish- 
turn H; spindle reverses and low- 
speed side of motor is used while a 
left-hand, 10 TPI thread is tapped in 
bore A from hex 5. When tap bot- 
toms, turret dwells and spindle re- 
verses to withdraw tap. Spindle speed 
is increased as A is bored from hex 6, 
removing the crest from the threads 
to create an oil-slinger groove. 
Groove depth is held to +.006” to 
govern flow of oil to the turbocharger. 
Time, f.t.f., is only 2.7 minutes. 


Flexible automatic cycle and minimum 
special tooling permit machining of under- 
cut, tapping and simultaneous facing of front 
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Workpiece and tooling for die-cast alumi 
num diffuser plates. Rigid setup with over- 
head-piloted multiple tool holders simplites 
holding close tolerances. Workpiece draw 


ing at left shows surfaces machined 


ms 
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Close-up of special turret-facing slide tool 
Note cam-operated auxiliary slide, encircled, 
used to undercut I 


and back surfaces; save extra operation and 
assure parellelism between faces. 


N-WALL F 


Four-pass JETracer slide saves time, improves accuracy and finish 


If you’re having trouble machining 
thin-wall parts with difficult contour, 
facing or forming cuts, this setup at a 
well-known manufacturer’s plant will 
give you fresh ideas. 

The workpieces are tough 4031 
steel pressure bulkheads. A standard 
MASTERLINESimplimatic Auto- 
matic Lathe is used. Special equip- 
ment includes a JETracer-controlled 
rear independent slide with a 4-pass 
indexing template carrier and vari- 


Aw oe) — We 


able-speed motor to provide a con- 
stant surface-cutting speed. 

The 14°-diameter, 6%"-wide parts 
are located on face X, against a locat- 
ing ring with jacks supporting at Z, 
and chucked at Y on a 15”, 3-jaw, 
air-operated chuck. Pie-shaped jaws 
centralize and minimize distortion. 

Here’s the automatic machining 
cycle: The platen table feeds to bot- 
tom and holds as dome face A is 
machined from the front slide. The 


Compact tooling arrangement simpli- 
fies machining of problem part. Note 
i-pass indexing template carrier above 
independent JETracer slide. Rheostat, 
encircled, at right of JETracer slide 
varies spindle speed during tracing. 


table retracts and then feeds in while 
O.D. surfaces B-C-D-E are traced. A 
variable-spindle-speed control pro- 
vides a uniform surface-cutting speed 
on all diameters. Then, the table and 
JETracer slide retract; the template 
carrier indexes, and the same sur- 
faces are traced again. Four passes 
are required to finish O.D. contour 
After the last JETracer pass, the front 
slide forms locking groove surfaces 
F-G-H-J. Final wall thickness is .073 
Surface finish is 40-50 micro-inches 
RMS. Time f.t.f., 18.5 minutes 
Multiple-pass JETracer slide permits one to 
three roughing cuts and final finish cut. 
Relatively inexpensive accessories and 
standard Simplimatic save extra operations 
and cut 71.5 minutes from previous time on 
this job. 
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The Gisholt Round Table represents the collective 


experience of specialists in the machining, surface- 
finishing and balancing of round and partly 


round parts. Your problems are welcomed here. 


TURRET LATHES «+ AUTOMATIC LATHES -« 


MACHINE COMPANY 


SUPERFINISHERS + BALANCERS -e 


Printed in U.S.A 


Madison 10, Wisconsin 


SPECIAL MACHINES 





j. The Drill Bushing 
F ais with the Hole 
in the Middle * 


* Our 100% concentricity inspection means every hole 
is EXACTLY centered. Another “Life Saver” for you! 


[ 
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DRILL BUSHING CO. 


5107 Pacific Boulevard 
Los Angeles 58, Calif. 
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SEND NOW FOR FREE COPIES OF OUR NEW CATALOGS 


July 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-21 





New 12€-1 New 16G-1 angle , New 11A-1 drill 
screw driver nut setter 


Why you should know more about this new line of air tools 


you have to be cost- the pocket. With its greater speed-torque range, the 
new No. | air tool line does hundreds of light-fastening 


Now, more than ever before, 
conscious. That’s why Gardner-Denver has made the 
new No. 1 air tool motor—made it more powerful, yet jobs faster. 

Noise reduction is always welcome. Gardner-Denver’s 


more efficient. 
. relieves fatigue. 


Now, more than ever before, time saved is money in muffled exhaust quiets motor whine. . 


2 NEW DRIVERS 2 NEW SETTERS 2 NEW DRILLS 
16E-1 Keller In-Line Nut Setters 11A-1 Keller Straight Drills 


5 


@ Sets machine nut sizes from 0 to 6 @ Drills holes to 5%,” 


@ Write for Bulletin 16E-1 @ Write for Bulletin 11A-1 


12E-1 Keller In-Line Screw Drivers 
@ Sets machine screw sizes from 0 to 6 
@ Write for Bulletin 12E-1 


12G-1 Keller Angle Screw Drivers 16G-1 Keller Angle Nut Setters 11G-1 Keller Angle Drills 


@ Sets sizes 8 and 10 machine nuts @ Drills holes to 4,” 
@ Write for Bulletin 11G-1 


@ Sets sizes 6 and 8 machine screws 


@ Write for Bulletin 12G-1 @ Write for Bulletin 16G-1 


Write for the bulletins mentioned above for complete 


Like all air tools in Gardner-Denver’s Keller line, the 
information on the tools of your choice. Or call in your 


new No. 1 tool line is available with dozens of inter- 


changeable attachments for many fastening jobs. Gardner-Denver air tool specialist. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
in Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-22 The Tool Engineer 











New rigidity, economy and exact adjustment 
The New Staples 
Expansion Machine Reamer 


This new Carbide Reamer combines the rigidity of a solid 
body reamer with exact, parallel size adjustment to com- 
pensate for wear. The shell-type construction allows easy, 


economical replacement. 


They are made in a wide range of sizes and styles to fit 


your requirements. Write today for further information. 


*Patented 
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ROTATING CARBIDE TOOLS 
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Fast, accurate nut tapping—automatically? It's easy with Winter Balanced 
Action Taps, skillfully crafted from the finest high-speed steel for dependability 
and long life. 


Winter has developed its own machines to produce taps with uniform fluting, 
precision chip-driver contours and concentric chamfers for optimum performance. 


Every Winter Tap has Balanced Action—a guarantee of consistent quality 
and faultless performance. Make Winter Balanced Action Taps your first 
choice, too. 


WINTER BROTHERS COMPANY 
Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York @ Detroit ¢ Chicago e Dallas 
San Francisco ¢ Los Angeles © Division of National Twist Drill & Tool Co. 


cial WINTER Balanced Action Taps, Dies, and Gages. 


CALL YOUR DISTRIBUTOR for standard and spe- 5 





PRECISION CHIP 
DRIVER CONTOURS 


ACCURATE AND 
CONCENTRIC CHAMFERS 
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CARBIDES— 
“Research Improved” 
for today’s tougher 
metal cutting jobs 


Perfection in Carbide Tools, as in the complete 
line of high-quality National tools, is born of a 
never-ending search for the best metal cutting 
methods and tool design, “Research Improved” 
carbide-tipped counterbore cutters, for ex- 
ample, are proof of the way National turns 


its progress into your profit. 


By meeting the challenge of today's tougher 
metals through continued research, National 
makes available now the tools for tomorrow's 
products. 


NATIONAL TWIST DRILL 
AND TOOL COMPANY 
Rochester, Michigan, U.S. A. 
Distributors in principal cities. Branches in 
New York ¢ Detroit # Chicago ¢ Dallas 


e San Francisco ¢ Los Angeles 


CALL YOUR DISTRIBUTOR for NATIONAL 
twist drills, reamers, counterbores, milling 
cutters, end mills, hobs, carbide and special 








tools. 











Photo courtesy of The American Tool Works Company 


THE LATHE — American Pacemaker 25” Style ‘‘G’’ Hydraulic Duplicating Lathe 


THE OPERATION — Machining a jet engine compressor wheel 


THE CHUCK — Horton, of course 


GEOMETRIC — HORTON 
NEW HAVEN 15, CONNECTICUT 
; Call Your Horton Distributor Now! 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-26 The Tool Engineer 





What every designer should know about 


FACE GEARS 
for Angular Drives 


FACE GEARS have distinct advantages which 


the designer should know. They can be spur or helical, 
“on-center” or “off-center.”” The mating members are 
pinions. Both are generated on Fellows Gear Shapers 
by cutters having involute teeth. 

Utilization of face gears results in a simple, compact 
design that can be economically manufactured and 
assembled 


ia eae al GET ALL THE FACTS: 


Fee os : i Mies Information on the design and cutting of Face 
@® quality cutting at low cost Gears is free for the asking. Just write to: 
@ easier and lower cost assembly THE FELLOWS GEAR SHAPER COMPANY 
° no appreciable thrust : : 78 River Street, Springfield, Vermont 
@ pairing for reversal of direction Branch Off 
. anc neces: 
@ tooth bearing not affected by 1048 North Woodward Ave.. Royal Oak. Mich. 


axial displacement of pinion _150 West Pleasant Ave., Maywood, N.J 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


ig +0 


THE 
PRECISION 
aenae Gear Production Equipment 
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Users of U. S. Adjustable 
Drill Heads are unusually accurate in 
anticipating profit pictures— they regularly 
figure lower and more dependable costs. 


That’s because these high-quality heads—priced The U-1 Head shown has 8 drivers, 
4” drilling capacity in cast iron, 
right to start with—usually cost less to 6” diameter drilling area. With 2 


i= spindles and Erickson chucks, it 
maintain, less to operate. costs only $260. 


And that's because ALL U. S. Heads of this 
type have these plus features: 


SHAVED GEARS for smooth, quiet operation. 
SPECIAL UNIVERSALS with heat treated joints, neoprene 
sealed and lubricated for life. 
ALUMINUM BODY CASTING with special 33,000 Ib. tensile. 
GREATER BEARING AREA for the spindles. 
QUICK CHANGEOVER for different hole patterns. 
SLIP SPINDLE PLATE, providing the advantage of a fixed center 


head on long runs. 


Write for catalog AD-57. Immediate delivery on most standard sizes. 


Adjustable and Fixed Center Multiple Drilling Heads 
Individual Lead Screw Multiple Tapping Heads 


DRILL a= 


HEAD Gi UNITED STATES DRILL HEAD CoO. 











BURNS STREET « CINCINNATI 4, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-28 The Tool Engineer 





9 surfaces 


rough and finish machined 


in 2 passes... 


HOW MICROBORE CLUSTER TOOLING DOES IT ON A PRECISION BORING MACHINE! 


Special Microbore Cluster Tooling makes it 
possible for a leading electrical equipment 
manufacturer to obtain a continuous flow of 
finished parts by rough and finish machining, 
simultaneously, nine surfaces on a generator 
end bell casting in two passes. 


SET-UP TIME IS FASTER, TOO—Independent, 
precision adjustment of each tool point per- 
mits accurate settings in a matter of seconds. 
Speed and accuracy of adjustment, plus 
compactness of Microbore units, makes 


cluster tooling practical to a degree formerly 
considered impossible. 


Microbore is a versatile tool with unlimited 
application for all types of boring, turning 
and facing operations. Microbore Standard 
Boring Bars, Boring Bar 
Sets and Flash-Change 
tooling complete the 
perfect combination for 
accurate, quick change 
tooling. 


eTo find ovt how Microbore can help you, write for our new catalog No. 58. 


DeVuies 


MicROBORE SYSTEM 





Which of these MULTIPRESS ideas 
will save you money...NOW? 


Toy maker forms 1000 parts per hour Motorola speeds production ... with 1 00-ton Dormeyer triples production 
8-ton Multipress forms metal toys faster, at less Multipress that precision-punches up to 450 holes art parts sts scrap los t 
cost for Mattel, Inc a time in plastic TV chassis bases fultipress— 12-station index table 


—_——- 


Waterman boosts output 800% with | -ron Cuts cost 73% 0n sub-assembly of specialty pre Prints Electronic circuits 3 times as fast 
Multipress that ‘angles’ precision C/C pen parts ucts at George S Thompson Corp with 4-ton at Barry Process Co. with 4-ton Multipress. Cor 
fast, at low cost Multipress . Savings — 11¢ per unit. trolled timing and pressure a 

ink deposit on each printed resistor. 


Auto-lite automates assembly of over 150 Production up 33% at Cleveland Graphite Bronze Trimming rubber flash twice as fast 

different types of spark plugs with a battery of 3 where 25-ton Multipress compresses soft carbon Multipress with 6-station index. table trims flash from 

Multipresses operating around a 48-station index table. cores at the rate of 100 per hour, 2400 moldec ibber parts per hour. Old mett 
called for 


Time and money savings \ike these are only a few of hundreds that Denison Multipress DENISON STOCKING BRANCH OFFICES 
can help you make in keeping ahead of competition today 

But modern competition means more than simply faster production. That's why * Los Angeles Houston 
Multipress plus-benefits are so important (Hawthorne) - Newark 

Multipress on your job can mean larger tool and die life . . . less scrap. . . higher product * Chicago Clark) 
quality minimum maintenance extra operator safety. Multipress can give you the Detroit Cleveland 
competitive edge ; (Birmingham) Columbus 

Isn't it time you looked into Multipress? Your Denison Hydraulic Specialist Atlanta (Home Office) 
can show you where and how Multipress will pay off best on your next job Deatese, Gunton ViedeOlhsns, ond Madtescen ene 


TOOLING AND PRODUCTION MEN! WRITE FOR YOUR COPY of the new stern rans alan nant aeouated 
DENISON MULTIPRESS all-line catalog 120-D. Specifications and application data 


for all-industry uses. Multipress 1 to 75-ton capacities iy DE % ISON 
DENISON ENGINEERING DIVISION eo) || : 


American Brake Shoe Co. 
1182 Dublin Road e« Columbus 16, Ohio HYDRAULIC PRESSES « PUMPS * MOTORS * CONTROLS 
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Over-all view of 24-station, 

75-foot long transfer machine > 
looking from loading end. A 

typical high production automa- 

tion machine by Ex-Cell-O. 
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At the touch of a button, this Ex-Cell-O Transfer 
Machine turns aluminum castings into finish- 
machined automatic transmission housings at a 
rate of one every 30 seconds. 


From its first-station loading, through complex 
machining operations, to its unloading section 
24 stations later, this 75-foot-long unit produces 
labor savings, time savings and precision parts 
— automatically. 


Machining steps include semifinish-and-finish 


120 parts per 


My HOUUCHON NE 


EX-CELL-O CORPORATION — DEVOTED TO MINIMIZING COST OF PRODUCTION 
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hour 


—automatically! 


24-station transfer machine performs multiple 
machining of automotive transmission housings 
in high-speed, automated production .. . 


facing, precision boring at five different stations, 
tapping and precision fly cut milling. Air gages 
monitor all boring operations and parts are 
oriented automatically—turned 90 
at one station, inverted 180 
milling on four surfaces. 


for boring 
at another for 


Ex-Cell-O Transfer Machines may be the high- 
production answer to your manufacturing 
problems. See your Ex-Cell-O Representative, 
or write direct for further information. 


3 MORE COST-CUTTING IDEAS . 























Close-up of 4-way machine 
shows Ex-Cell-O Precision 
Spindles used to assure accurate 
boring of pinion bearings and 
cross-holes in an automotive 
differential housing. 


Below: Working simultaneous- 
ly from four directions, this 
Ex-Cell-O Way-type Machine is 
made up of four standard units 
joined with a standard center 
section for precision location of 
the workpiece and precise 90 
relationship between spindles. 
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n 
Operations 
Combined 


to Boost 


Profits 


4-Way Precision Boring Machine works simultaneously 
from 4 directions for fast, accurate production 


The differential carrier assembly above is typical of parts machined 
quickly, easily and economically on Ex-Cell-O Way-type Machines. 
On this particular job, bore relationship is maintained at a true 
90° and bore diameters are held as close as .0005”. 

Ex-Cell-O Way-type Machines consist of standard units com- 
bined into a single machine with a standard center section for 
precise, simplified parts location. They can be used singly or 
utilized in fully automated lines. 

If your production plans—present or future—demand utmost 
accuracy with high output, look into the many advantages of 
Ex-Cell-O Way Machines by calling your local Ex-Cell-O Repre- 
sentative today or, if you prefer, by writing direct. 





Left: In this Style 312 
three individually adjust- 
able tool blocks at each 
station hold grooving 
tools, boring tool and a 
tool for facing, chamfering 
and turning operations. 


Above: Machining steps 
are shown by heavy lines 
on cross-section drawing. 
Below: This Style 312 is 
also suited to the intricate 
contour-machining re- 
quired in aircraft and 
missile development. 


More Operations — 


Cam Boring Machine precision faces, chamfers, 
turns, bores and grooves 140 steel 
transmission races per hour 


A two-spindle Style 312 Cam Boring Machine is 
combining precision with high volume production 
of steel transmission races made by a major 
automobile manufacturer. 

Air-operated chucks hold the parts in the 
spindles. Two sets of tools—four tools in each 


EXCHIL-0 


CORPORATION 
DETROIT 32, MICHIGAN 


set—are mounted on the cross-slide. The first tool 
faces, chamfers and turns; the second bores the 
I.D., holding to plus-or-minus .001” tolerance. 
Tools three and four plunge the two grooves, 
radiused to .010”. Critical dimensions are held to 
close limits on all machining cycles. 

The precision-built Style 312 is particularly 
suited to the intricate contouring required by air- 
craft and missile components. 

Your Ex-Cell-O Representative can provide full 
details, or write directly to Ex-Cell-O. 


XLO) 


EX-CELL-O FOR 
PRECISION 





Tests show tool steel 


WEARS LONGER 


If you want a tool steel that wears longer, try wear than ordinary tool steels. The reason is 
Graph-Mo*. Reports from users themselves the combination of free graphite and diamond- 


show that Graph-Mo averages three times more hard carbides in the Graph-Mo structure. 


MACHINES FASTER 


If you want a tool steel that machines faster, use ability tests. The free graphite in the Graph-Mo 
Graph- Mo. Graph- Mo out-performs ordinary structure enables you to make gages, dies and 


tool steels on the Constant Pressure Machin- other tool steel parts faster. 


REDUCES GALLING 


If you want a tool steel that reduces galling, buy where. Get all these big advantages. Specify 
Graph-Mo. Tests on the Amsler Wear Machine Graph-Mo for all your tool steel parts. You'll 
show Graph-Mo steel has twice the resistance save time and money, have a better finished 
to galling compared with ordinary tool steels. product. The Timken Roller Bearing Company, 
There’s far less tendency to pick up and scuff. Steel and Tube Division, Canton 6, Ohio. 


And you can’t buy a more stab/e tool steel any- Cable address: ““TIMROSCO”, 


Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Practical 
Tooling Tips 


No. 3 of a series 


PRODUCTION INCREASED 300% when this 12-station auto- 
matic indexing and tapping fixture was put to work. Vlier 
Spring Plungers allow the operator to load by simply push- 
ing the part into a slot. These simple, spring-loaded tools 
also position the part for the tapping operation. Availabk 
in four models; fifty sizes. 


PROPER STOCK ALIGNMENT IN PROGRESSIVE DIES becomes 
a simple task with the new Vlier Stock Pusher. Saves pilots 
Mounts in tapped hole. Accommodates stock as thin as 
.010”; width variations totalling 4¢”. Nothing to wear out 
or foul up. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-36 


Are your tool makers wasting time making com- 
plicated tooling gadgets when a standard, off-the- 
shelf Vlier part could do the job much better? 
Why not examine your present drawings and see 
where these simple, low-cost parts can be used. 
You will be amazed at the savings possible. 


ec) 


NEW SWIVEL PAD-TORQUE THUMB SCREW combines the 
Vlier Torque Thumb Screw and Swivel Pad Clamp. The 
result is a perfect holding tool—one that applies only the 
right amount of holding pressure without damaging the 
finished surface. Unique ball joint construction of the pad 
permits adjustment to off-angle surfaces. 


TOOLING 
ACCESSORIES 


NEW 1958 CATALOG NOW AVAILABLE — Fight pages; com 
ple tely Tre Vise d Inc lude s information and spec ihcations on 
all new Vlier products, including the Torque Handle, Stock 
Pusher, Leveling Pad. Makes ordering easy. Suggests new 
uses for these proven time-savers. Write for your copy 
today! 


WLLE FP 


Engineering Corporation 


oP) 


A subsidiary of Barry Controls, Inc. 


8900 Santa Monica Blvd. * Los Angeles 46, California 
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Request Bulletin JH-104N for complete 
data plus helpful charts on column 
strength, cylinder forces, factors of 
safety, acceleration, pipe pressure 
losses, etc. —— 











HYDRAULIC 
CYLINDERS 


ALL TEFLON 


SEALED Against External Leakag 


TEFLON is impervious to all known hydraulic fluids, including all 
fire-resistant and special types — and withstands temperatures from 


-100°F. 


cEFLON SHEF SEAL 
AT TUBING ENDS 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


to plus 450°F. 


TEFLON SEALS ON 
PISTON ROD AND 
BUSHING 
Teflon rod flange seal 
requires no adjust- 
ment. Teflon bushing 
seal is shearproof. Tef- 
lon wiper keeps dirt 


TEFLON SEALS ON 
BALL CHECK AND 
ADJUSTING SCREW 


Non-protruding, _ self- 
locking, cushion ad- 
justing screw inter- 
changeable with ball 
check for easy access. 


out. 


= 
eae ASE-HARDENED CHROME PLATED PISTON R 


Provide foolproof protection against seal failures resulting from rod 
damage. The Miller case-hardened rods (50-54 Rockwell C) give 
practically complete immunity to damage from hammer blows, 
wrench-dropping, mishandling, etc. The hard chrome plating over 
the case-hardened rods protects against scratch-damage and rust. 


AVAILABLE IN TWO 


| severe 
OPERATING 


TOP QUALITY LINES 








| MODERATE | YOU SAVE THIS % IN 
OPERATING | PRICE OVER STANDARD 
CONDITIONS | 2000-3000 PSI CYLINDERS 
2500 PSI | 

2500 

1000 1500 


2 | 
3% | 1500 2500 te 
= 


BORE 


JOB-RATED 
Model “J” 


CONDITIONS 
} 1500 PS! 
4 - 
} 1500 


For 
3,000-5,000 P. s. I. 


1¥2” through 12” 17 


mounting styles, strokes up to 





POWER-PACKED 
Model “H” 


PRICE SAVINGS 
OF 27% OR MORE! 


r 
10¢ 1500 _ bores, 


50% More Power 
Per Cylinder 
Dollar! 


19 mounting styles, 
all strokes, cushion- - 
ed and non-cushion- : — - a 
ed. Large selection : — See 


1200 


1 

4 

> 

2 

a 

5 00 1200 | 
: - 

8 


22 ft., cushioned and non-cush- 


: ‘ 1%, oi ioned. Large selection for im- 
for immediate ship- es a 

800 6% q 

ment. 


mediate delivery. 
Not Available in 


600 2000-3000 PSI 
































*DuPont trademark for its tetrafluoroethyline resin 


ise SHEAR PROOF 
HEAT PROOF 
EXTRUSION PROOF 
a riviv proor 
Teflon Pressure Energized 


Hydraulic Cylinder 
Tubing End Seal 
PAT, APE FOR 


OTHER MILLER QUALITY FEATURES 


Solid Steel ade Con: 
and Mountings. 
Precision-Honed Barrels. 
Rust-Resistant Coating on 
All Non-Wearing Surfaces. 

® Space-Saving “Square” Design. 


2010 N. Hawthorne Ave., Melrose Park, Illinois 























UNIMA 


ATLANTIC INSTRUMENT -NUrw 


for ro 


FEATURES ...1) AUTOMATIC CYCLING 


2) VARIABLE FEED 
approaches and returns MENT COMPANY for their own use 


3) GUARANTEED now Offered as a type and size of machine for 
to hold work to .0002 which there is a strong demand, especially in 
the instrument and allied industries, where 


Designed and built by ATLANTIC INsSTRU- 
and 


close tolerances must be held. 


The UNIMATIC comprises an extremely ac- 
curate machine element, mounted on a granite 
base scraped to a tolerance of .0O005”, with 
other features (fully explained in our cata 
log) neutralizing the effects of temperature 


variations. 


LBusseu, [BTowsroox ¢ JRPENDERSON, INC. 


292 Madison Avenue, New York 17, N. Y. 
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In visual inspection of IBM Code Rod, a 
section of the surface is magnified and 
projected on the screen. Only a small 


portion of the screen image is shown here. 


Lateral and angular tolerances of 


.0015” ore checked against the chart 
gage represented by the heavy black 


vertical and horizontal lines. 


How would you gage these 1,118 holes? 


Here's how IBM did it... 


and smashed an inspection bottleneck 


Here’s how International Business Ma- 
chines Corporation boosted the inspection 
rate on its new Code Rod from 1 or 2 
per day to 15-20 per shift—keeping pace 
with production, yet maintaining complete 
accuracy—with a Kodak Contour Pro- 
jector, Model 14-2A 

The Code Rod is used with the new 720 
High Speed Wire Printer, developed by 
IBM to overcome the speed limitations of 
conventional bar type printers. The rod is 
a Stainless steel tube with no less than 
1,118 42” holes. The holes are drilled in 
various combinations at 7 different inter- 
vals in 7 straight rows down the 8” length 
of the tube. Obviously the inspection 
problem is of no small proportions. 

Lateral and angular tolerances for the 
holes are + .0015”. To maintain these tol- 
erances is critical because any mis-drilled 
holes would cause an error in the shape of 
the characters to be printed. What's more, 


the 720 Printer operates at extremely high 
speeds, and any slight error could affect 
its operation 

In visual inspection a master Code Rod 
is placed next to the rod to be inspected. 
Both surface images are projected on the 
screen. The operator simply indexes the 
image along simultaneously, so that he 
always has a correct rod in view for com- 
parison of the hole grouping. He checks 
tolerances by a chart gage on the pro- 
jector screen. 

Got an inspection bottleneck at your 
plant? Optical gaging with a Kodak Con- 
tour Projector may well be the answer 
The booklet “*Kodak Contour Projectors” 
gives examples of how other firms are 
profitably using Kodak Contour Projec- 
tors, plus full data on the various models 
we Offer. The booklet is available on re- 
quest from: 


Apparatus and Optical Division 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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USE READER SERVICE CARD 


Kodak Contour Projector, Model 14- 
2A, is a versatile precision measuring 
instrument for production lines or tool- 
room. It is one of 6 Kodak Contour 
Projector models available to meet 
all your optical gaging needs. Opera- 
tors work in complete comfort, need 
little training. 
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WHY HESITATE? 
No cost to investigate — 


Let us send you a set of engineering bul- 
letins showing how you can use these 
versatile units; plus typical case history 
stories showing how others are cutting 
drill press costs. 


Write Dept. TE-758, The Bellows Co., Akron 9, 
Ohio. (In Canada, Bellows Pneumatic Devices of 
Canada, Ltd., Toronto 18, Ont.) Ask for Bulletin 
DP-110 RT. 


This “do it yourself" 
Automation Kit 
can cut hole drilling costs 


..oin half! 


The kit consists of two units: a Bellows Drill 
Press Feed which attaches to the star wheel 
shaft of a drill press and feeds the spindle 
automatically; and a Bellows Rotary Feed Table 
which positions parts under the spindle 

and removes them automatically. 

These two “automation” production units can 
turn almost any standard drill press into 

a high speed automatic machine. All 

the operator has to do is load and unload the 
feed table. Easily adjustable controls 

permit precise regulation of feed rate to fit the 
needs of any tool working in any material. 
Your own tool room people can make the 
installation quickly. The total cost rarely runs 
more than the wage cost of a single operator 
for a few weeks. And the chances are 

good your savings will offset the price 

even before our bill is due. 


The Bellows Co. 


AKRON 9, OHIO 
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School’s Out! 


Sure enough, another semester is back of us. All the 
students, instructors and professors are off for a long 
vacation. What a terrific waste of one of the nation’s 


most valuable resources! 


With the current accelerated scientific research and 
development in missiles and many other fields and with 
industry crying for more engineers and technicians, espe- 
cially tool engineers, how can we afford to idle this educa- 
tional training capacity for twenty-five percent of each 
year: 


It would seem that plans might be devised to utilize 
these facilities for the special study courses which, under 
the present trend, are being dropped from the curriculum 
at many universities. The present tendency in engineer- 
ing schools leans toward a concentration on basic science 
and engineering studies with increased emphasis on the 
humanities and social sciences. This means the elimina- 
tion of many of the special courses so important to tool 
engineers. 

Unless the demand from industry for men with this 
specialized training and the student demand for such 
curriculum becomes loud enough to be heard and heeded 
by our educators, we are sure to lose ground in our 
competition with other nations to maintain the highest 
standard of living. Our principal competitor is re- 
ported to be graduating more than five times as many 
engineers and scientists as we are. They are rewarding 
both students and instructors through an incentive system 
that produces results. If this continues, we can wind up 
in second place within a few years. 


What can ASTE do about it? Now, there is food for 
thought. We invite the comments and help of every 
member. 


PRESIDENT 


American Society of Tool Engineers 








This special Ryerson saw assures square, parallel cuts and smooth edges on stainless plate... width and length tolerances 


The plus you get when it’s stainless from Ryerson 


WIDEST SELECTION —No other source comes close 
to offering a comparable range of stainless types, 
shapes and sizes—so you can always get exactly 
what you need. 
UNIQUE SERVICE—Big-capacity abrasive saw as- 
sures the ultimate in cutting accuracy . .. and shear- 
ing, hack-sawing and flame-cutting facilities also 
meet exacting requirements. 
EXPERT TECHNICAL HELP— Ryerson specialists are 
always ready to work with you on any problem of 
stainless selection and fabrication. 

No wonder more people buy more stainless from 
Ryerson than from anybody else. 


Skilled operators and perfected techniques enable Ryerson to flame-cut 
special shapes and heavy plate to an exceptional degree of accuracy. 


=, RYERSON STEEL 


Member of the <> Steel Family 


Principal Products: Carbon, alloy and stainless steel —tubing, bars, structurals, plates, sheets —aluminum, industrial plastics, metalworking machinery, etc. 


EPH T 


RK - BOSTON - WALLINGFORI NN. + PHILADELPH HARLOTTE - CINCINNATI - CLEVELAND 
5 + LOS ANGE FRANCISCO - SPOKANE « SEATTLE 
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ia Manufacturing 
Laboratory 


By George W. Jernstedt 
Director 
Headquarters Manufacturing Laboratery 


Westinghouse Electric Corp. 
Pittsburgh, Pa. 


With the pressures of competition, manu- 
facturing research and development has 
taken on new importance. Manufactur- 
ing laboratories of the type described in 
this article are a significant investment 
in the future. 


Purpose: The purpose of the laboratory was 
W defined as ~* . develop and 
ITHIN A COMPANY having diversified manufa 


improve manu 
facturing methods fron 
turing activities, a central manufacturing laborat 


a cost standpoint with due 
can serve a useful function. By 


regard to quality ot the pre 
coordinati This laboratory is a staff organization designed 
deavors of division laboratories 


inv division of Westinghouse 
ra In order to limit the effort of the lab 


and working 
problems common to all of them, the central labo 


tory eliminates duplication of effort and 


to serve the need I 


Is O| 


rt oratory to that 
lirects yf 
energies of all facilities toward the most usefu 


projec ts. 


creating new and improving existing method 


ind equipment, there are 


certain areas in which the 
divisions do their own laboratory work. | xamples 
are: 


With these facts in mind, Westinghous« 
management decided to establish 


a headquarters 
laboratory. 


specifications, feeds and speeds, punchability 


and machinability These fields are sufliciently 


A previous laboratory of this type had been dis specific for a division to develop and carrv out its 
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own programs, although it is possible that certain 
broad projects in these areas will be undertaken by 
the laboratory 


Operating Policies: In order to implement the 


purpose of the laboratory and define the working 
objectives, four basic operating policies have been 
established: 


Inter 
their o 
2 Empl y 
§. Dissemir 
is as seminars, 
committee organizations 
1. Establish forward looking manufacturing met! 
equipment development programs 


The product of a particular division is know: 
best by its own people. A manufacturing laboratory 
established in a division has the advantage of prox- 
imity to the production line where benefits are 
gained from day-to-day experience in operations 
Rather than limit the headquarters laboratory pro- 
grams, such division organizations serve to uncover! 
new areas which require broad development. In 
addition, developments emanating from a_ head- 
quarters laboratory or an outside supplier stand a 
greater chance of being economically and technical 
ly successful if a division laboratory exists. 

Before actually resorting to a laboratory hard 


ware project, suppliers are consulted. If a supplier 


has already built a piece of equipment that will 
serve the need. the chances are the project will be 
more economical if the supplier's equipment is pur- 
chased. Further, with the many divisions in West- 
inghouse, it would not be possible for the company 
to design and build all new equipment and, at the 
same time, keep ahead of competition. Experience 
has shown that when a supplier has experience re 
lated to a particular application, and where his 
responsibilities are carefully defined, excellent re- 
sults are obtained with purchased equipment. This 
applies to laboratory projects as well as those origi- 
nating in the division. 

It was recognized early that one of the most im 
portant services of the laboratory would be techni- 
cal reports. A maximum return for a development 
made for a specific division can only be realized 
when findings are communicated to all interested 
divisions. When a particularly useful development 
takes place within a division, it is the responsibility 
of the laboratory to inform other interested divi 
sions. Where specific action is required in an area 
involving a number of divisions, a committee is es 
tablished for directing the work involved. An 
example of such a committee is the equipment 
development committee 

[his committee, along with others of its type. 
serves as a formal meeting ground for those divi- 
sions having common problems. By means of reg- 
} 


ular meetings, development work, whether under 


HEADQUARTERS MANUFACTURING LABORATORY 


| MANUFACTURING LABORATORY 


DIRECTOR 





fe: A 


DEVELOPMENT DESIGN 
ENGINEERING ENGINEERING 


f 


MANUFACTURING MECHANICAL 
RESEARCH DESIGN 


CONTROLS ELECTRICAL 
DEVELOPMENT DESIGN 





H 
\ l 


ri ADMINISTRATION 


L PURCHASING 


spa 


MANUFACTURING & 
p< 


rj METALS JOINING FACILITIES 


4 


; [ 
TR 
BUDGET ULTRASONICS & | PROTOTYPE 


INDUCTION HEATING DEVELOPMENT 


SERVICES 


ren et : if 
ARC WELDING H 








MACHINE 
DEVELOPMENT 


METHODS 
ANALYSIS 








PAINTING 
DEVELOPMENT 





Fig. 1. Organization of Westinghouse Headquarters 
Manufacturing Laboratory. The flow of information 
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MANUFACTURING 





METALLURGY 


is from research to development engineering, to 
design engineering, to manufacturing. 
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taken by committee members or others. is 
and coordinated to the best advantage of all 
When a particular problem is solved in the lal 


blishe a 


oratory, the principles that have been esta 
are applied first by the laboratory if possible. This 
application usually takes the form of constructi 
of equipment to perform a manutacturing process 
or a prototype of such equipment. 

Operating under these four basic policies, the 
headquarters laboratory is already beginning | 
meet the needs of the divisions. Growth 
permitted only as it is economically desirable 
within the limits of the laboratory considered as 
staff function. Projects are tackled on a “seed 
sowing” basis, that is, to provide new developments 
only, without duplicating equipment of established 


design 


Organization: The areas of manufacturin 
methods under consideration or study can incl 
static devices, complex mechanisms. mathet 
analysis and computer control. The staff memb« 
must be as well qualified as are the scientists 
engineers who do research and development I 
product engineering. Previous manufactur 
velopment groups had few college graduates 
practically none with advanced degrees, [1 
to provide a staff with proper background 
ability, job classifications exactly parallelir 
product engineering groups in the engineering 
velopment and design groups were established 

This provided a basis for a gradual improver 
in the quantity of technically trained personnel 
manufacturing development projects. After the 
vear, the improvement in the quality of proj 
initiated by these technically trained peo; 
tracted additional personnel including seve 


Vane ed degree engineers 


Fig. 2. Automatic as- 
sembly of are chutes re- 
quired research and de- 


velopment. 
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ome special Tul tion laboratories were absorbed 


in the headquarters laboratory. This provided one 
source of experienced personnel. The major ex- 
eption that was made in this regard was to inte- 
orate the metals-joining laboratory as a unit into 
the headquarters laboratory. This particular group 
had produced some of the finest developments in 
metals joining in the country and it was desirable 
to have it remain intact 

The laboratory organization in the final form is 
shown it |. Looking at the chart. it can be 
seen tha of information within the labora- 
tory is research to development engineering. 
to design engineering. and finally manufacturing 
Since it is the intention to construct only one ma- 


chine of a kin 


stature along ith development engineering 


ign is emphasized and given full 


\ research group has been established for devel 
ypment er Ing. ymetime in the future this 
group will probal its own. Already the 
dav-to-day prob too much time of the 
research group 

A laboratory 


velopm«e nt obvir 


anufacturing de 
requires extensive tacilities 
All of th facilities operate under the manager of 


manutacturl of the facilities are al- 
ready und on and his reservoir 


experiel 


Management Development: As soon as the 
irganization began to take shape, it was realized 
that the roup of management and _ supervisory 


orked together as a team. One 


people had neve 


thing that was 1 ied by all was training in man- 
a program was carried out 
geratiiving Discussion meetings 


on the broad areas of the man 


Phe topics were those that are 





not encountered in everyday work. The subjects 
included communications, supervisor's responsibil- 
ity, salary administration. financial statements and 
control, union contracts, management counselling. 
business management, personnel problems, indus- 
trial relations policies and procedures. work-load 
organization and department procedures and papet 
work. 

The program was not a lecture course, although 
some specialists were brought in to assist in the dis- 
cussions. Generally. the case history method was 
used. Each of the biweekly meetings was directed 
by one of the supervisors. Since the laboratory was 
new, the first topic was communications. The im- 
portance ot keeping everyone informed of progress 
during this rapid growth period was stressed. All 
did some outside reading on the subject using 
Irving Lee’s text. Customs and Crises in Communi- 
cation, 

\nother very important subject was supervisor 
responsibility for people, letters, space, facilities, 
appearance and cooperation with parallel supervi- 
sors. An unusual point brought out was the rec- 
ognition that there always will be a certain degree 
of overlap and it is essential to know when not to 
be sensitive to this condition. Of course. salary 
administration provided a good subject for discus- 


sion, 


Programs: After the laboratory was organized 
and staffed, the matter of specific development pro- 
grams was taken up. Although everyone was inter- 
ested in automation related to mass production, it 


was recognized that the divisions needed help in 


mec hanization of low-volume and job-shop opera- 


tions as well. Work covered over a period of two 
years proved this to be one of the most important 
contributions of the laboratory. The possibility of 
solving problems in the laboratory and then not 
having the solutions being applied in the division 


was considered. It seemed advisable to stick close 


16 


Fig. 3. Machine _ for 
assembling are chute 


shown in Fig. 2. 


to actual division requirements and build up long- 
range new approat hes to manufacturing problems 
gradually. Solution of specific problems allows the 
laboratory to gain direction and momentum with- 
out wasted effort. 

Areas of study were selected that offered a general 
benefit to a number of divisions. Some of these 
areas are: painting, foil winding, automatic assem- 
bly, torch burning. machine tool control, sound 
analysis, automatic inspection, welding and _ ultra- 
sonic methods. Most, but not all, programs have 
been successful. It is frankly recognized that whn 
working in new territory, not all ventures will be 
successful. 

Although design of specific equipment to improve 
the mechanization for a division is the immediate 
aim, some new principle or approach is attempted 
on each project. An example is a machine that was 
developed for the assembly of six styles of arc 
chutes, Fig. 2. This project was undertaken to 
provide equipment for assembling are chutes and 
also to determine the effect of combining several 
styles of similar parts on one assembly machine, 
Fig. 3. 

\ project with the s« ope of the assembly machine 
provided a good training ground for this new group 
of people. It brought out the problems concerned 
with coordinating development, design and con- 
struction. Particular attention was given to a re- 
view with the product engineers to explore any 
foreseeable design changes. A sequential order of 
approach to tackling a project of this scope is now 
being studied. 

\ new laboratory building is being planned. All 
concerned with the use of the laboratory have been 
asked to assist in the planning. 

The full potential and benefit of the laboratory 
have yet to be attained. As the project grows and 
matures it will become more and more useful in 
solving everyday problems and developing new 


production techniques. 
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Magnetic Welding Fixture 


When conventional hold-down straps and toggle 
clamps are utilized in welding fixtures, clamping is 
often time-consuming. To expedite welding opera- 
tions in one plant, experimental production fixtures 
were built with permanent magnets taking the place 
of mechanical clamps. 

Che fixtures are fabricated from aluminum when 
ever possible, since the magnets should not be in 
contact with ferrous metals other than the work 
piece. If it is impracticable to construct the entire 


fixture from aluminum, the magnets are inserted i 
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aluminum blocks or bushings fastened to the fix- 
ture. In such cases, the magnets are held in the 
blocks by setscrews so they can be easily removed. 

A fixture for welding a bottle-stand assembly is 
shown in the accompanying illustration. Fixtures of 
this type are easily fabricated, and greatly facilitate 
production welding operations. Permanent magnets 
can also be used to advantage in the design of 


assembly fixtures. drill jigs, locating fixtures and 


John E. Vartyak 


Binghamton ( hapter 


similar devices 





Low-Cost Flycutters 


Small contoured parts can be readily produced 
without expensive tooling. Simple flycutters of the 
type illustrated are capable of highly accurate ma 
chining when used with a conventional horizontal 
milling machine and work-holding vise. 

The cutters utilize inexpensive 14-inch thick fly 
cutter bits. These are held in a slot in a special fly- 


1 


cutter arbor adaptor by means of two 20 cap 
screws. Bits are of ground, annealed tool steel hard- 
ened to 64 Re. Widths of the bit and the adapter 
are the same so that adjoining arbor spacers will 
prevent movement and accurate location settings 
may be secured 

An adequate flywheel, mounted on the arbor and 
fitted as close as possible to the cutter is recom 
mended. This will help to prevent chatter and 
“bounce” of the flycutter head at the time of cutter 
impact. Low speeds and feeds produce best results 

With this type of cutter. alloy steels. tool steels 


stainless steels, brass, coppe 

ind plastics have been su 

rial thickness has ranged fron 

For improved finish an 

working some of th 

pall of roughing and finishing flve 

ed excellent results. A top rake al 

more, ground into the cutter bit face 
cluded for increased cutter life and improv 


Use of a double-bladed flycutter head | 


creased feeds and speeds and often resul 


finishes and improved tool lite. Tool 
course, higher than with the single-blade 

These low-cost cutters are capable o 
up to 0.001 inch. They are particu 
small production lots an 


use of standard tools is 





TYPICAL PARTS 


DOUBLE-BIT FLYCUTTER 
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Improvised Comparator 


Wher comparator is needed in 


Vallable 


Drill Jig Design 


sired distance bet 1 th nd of the bushing and 
steel and other materia that the wi rkpiece a long bushing i ised. The actua 
between the toy listance between th nd of the bushing and the 
workpiece is particularly importar workpiece is established by job requirements. Best 
small, forcing the chips away frot results are obtained when the end of the bushing is 
extra strain on the dri iT tapered as shown in the drawing, giving additional 
chip clearance. Tests have shown that jigs of this 

constructior mproved design result in better drill life 
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Point of contact of 
pin with the worm tooth 











Fig. 1. Diagram of worm showing kernel angle K. 


(Qver-Pin Measurements of Worms 


..- their practical limitations 


By Louis D. Martin* 


Gear Consultant 


Rochester, N. Y. 


In addition to acknowledging the schol- 
arly work of two independent authorities, 
the author presents a simple approx- 
imate formula for over-pin measurement 
of worms. This formula yields results 
within practical limits affected by work- 
piece elasticity, measuring pressure, pro- 
file deviations and observational error. 


*“Senior member ASTE Rochester chapter. 
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t RACTICAL CONSIDERATIONS involved in measuring 
worms by over-pin methods have been overlooked 
in recent publications. These have discussed the 
theoretical aspects but have ignored the require- 
ments of practice. 

Calculation of exact values for over-pin dimen- 
sions of helical forms centers around the accurate 
determination of angle K, Fig. 1, which determines 
the point of contact of the pin. One authority calls 
it the “kernel” angle because it is the essence of the 
problem. Another authority calls it the “key” angle 
for a similar reason. 

Exact determination of the kernel angle may be a 
laborious undertaking with a desk calculator. A 
series of 97 computations done three different times, 
totaling 294 stages, is required for the solution. It is 
suggested that the computations can be readily and 
quickly performed on an IBM type 650 computer. 
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Fig. 2. (above) Variations in tooth profile produced 


with different diameter cutter or grinder wheels. 








Fig. 3. (right) Test thread produced on three cylin 
ders. Left cylinder is tool steel; center is cold-rolled 
steel and right is brass. 


Such a computer, however, costs about $200,000 and 
is not found in many shops which have worm or 
screw problems. Furthermore, its operating costs 
have been conservatively estimated at approximately 
$75 per hour when all factors are included. 

The second authority takes a somewhat mort 
practical approach to the problem. He gives tables 
of close approximations to the exact solution. 1 
fall within a certain strata of accuracy. it is necessary 
to consider an angle to 0.00008 degree. This is about 
0.288 second. If this is not considered, an error it 
measurement on‘ the order of 10 millionths of an 
inch on a four-inch diameter may result. Rules and 
guides for making amendments to the formulas are 
given to keep the key angle within acceptable 
bounds. 

All these highly academic reasonings ignore con 
siderations which greatly overshadow the exactness 
of the mathematics. 

It is clear to people who have worked with pin 
measurements of gears and worms that. at best. all 
that can be determined by over-pin measurements is 
a knowledge of space width. This determination is 
based on a supposition that the exact pressure angl: 
at the point of contact of the pin is known. In invo 
lute gears or involute helicoids there may be some 
basis for this assumption, although manufacturing 
variations and tolerances from the nominal profile 
should be considered. 

In worms produced by a double conical wheel or 


cutter, the exact profile curve is determined by a 


civen set of conditions. Fig. 2 shows how profiles 
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Profile produced 
with 2" wheel 


Profile produced 
with 20" wheel 
































vary in worm threads when produced by different 
size cutter wheels. This is from ASA Standard B6- 
9.1956 Design for Fine-Pitch Worm Gearing. The 
diameter of the cutter or grinding wheel is of para- 
mount importance in establishing the exact profile of 
a worm. It is obvious, therefore, that if over-pin 
measurements of helicoids are determined to an ac- 
curacy of ten millionths of an inch, the profile shape 
on which the pin rests becomes critical. Now. it 
should be pointed out that every time the grinding 
wheel is dressed, or every time the cutter is sharp- 
ened, its diameter changes. When it does, the profile 
shape also changes. By the same reasoning a given 
pin measurement calculation is not valid because 
the profile changes due to cutter or grinding wheel 
diameter reduction. 

The exact knowledge of tooth thickness on worm 
threads used to transmit power and motion is of 
secondary importance. Of far greater importance is 
conjugate tooth action. If a worm is not fully con- 
jugate to its mating worm gear it cannot transmit 
uniform motion nor carry its computed load. In 


many fire control devices, for example, where spac- 






ing accuracy is of paramount importance, the worm 
is spring loaded against the worm gear. It is com 
mon practice to grind the worm slightly oversize 
and lap it in on its final mountings in order to ob- 
tain satisfactory bearing. 

One of the most accurate hobbing machines made 
is reputed to produce gears within five seconds of 


arc error accumulated in 360 degrees. In this ma- 


Fig. 4. Worm gear with ball for measuring. 


chine the driving worm is held in intimate contact 
with its mating gear by springs. Exact size deter- 
mination is of minor importance on this worm. Of 
far greater importance are lead accuracy, correct 
profile and elimination of drunkeness. 

The determination of size of either worms or gears 
by means of pins is, at best, an approximation. Al- 
though convenient because pins and micrometers 
are generally available, they have definite limita- 
tions. It is by recognizing their limitations that we 
can safeguard against erroneous conclusions. Pins 
ignore the influence of profile error, tooth thickness 
variation, pitch error, lead error and drunkeness. 
At best they enable one to determine the space width 
of a thread or gear at two points opposite each other. 

Neither a thread nor a gear senses a size change 


in this manner. In the case of a threaded plug, a size 


change is sensed by the combination of a number of 
variables. The width of a space at two points deter- 
mined by the contact of a pin is only one of the 
things to be considered in determining a truly fun 
tional size change. There are a number of cases on 
record where plug gages were checked by means of 
wires and certified to be correct where the gages, all 
of which were supposed to be alike, did not enter 
the same female thread gage. Likewise. there are 
innumerable cases of gears which supposedly 
checked correctly by means of pins which. when 
checked by means of a master gear or a mating 
member. did not agree with pin measurements. 

A check of a threaded plug for size should include 
a check of all of the variables affecting size. Over-pin 
measurement should be supplemented by a func- 
tional check. In the case of a gear. the size change 
can be checked when meshed with another gear or 


master. In the case of a threaded plug. it can be 


checked with a ring gage or one of the modern 
checks which integrate the influence of the other 
errors. 

The latest ASA gear standards. in referring to 
over-pin measurements. recognize their limitations 
Whenever they appear. they are either labeled “Ref.- 
erence” or for “Setup Purposes.” 

Another important point has been completely 
overlooked in over-pin measurement of worms. Re- 
ferring to the Van Keuren Co. Handbook No. 36 
1955. Precision Measuring Tools. Item 4. pag 
of Appendix C states: 

DIAMETER OF WIRES. One 
of three wires wl Il} 
in 0.00002 inch (twent 


r shall be witl 
ing to the best size 


to be used. Wires shall 


diamete 


tact and a 0.750 
and lapped steel cyl 
follows Wires fi 


el 


in 20 threads per 


f 20 threads per inch a co 


f ) 


for 29-degree threads, 244 pounce 

It is recommended that wires wl 

measurement of gears, splines, do 
faces where the contact of the wire 
measured between flat parallel mea 
a l-pound load. 

Nothing is said about the selection of wire diame- 
ter when used to measure helical gears. although 
this book has an excellent section on helical gears 
From this information it can be deduced that: 


1. Wires used to measure worms of 29 degrees included 


t 
angle (14% degree pressure angle) having an axial 


pitch of 0.050 and coarser are standard when meas 
ured under a 2% pound load in the manner pre 
scribed above 
A wire accuracy of 0.00002 inch is acceptab] 
expec table. 

3. Wires used for spur gears are standard when 


ured between flats under a load of | pound 


41. A wire used for a spur gear cann be use 
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One of the practical things of first order of im 
portance that has been completely overlooked is the 
elastic deformation of the part being measured under 
the recommended measuring pressure of the wire. T: 
determine this condition the author made a simple 
test. Fig. 3 shows three cylinders on an arbor. One 

the cylinders is tool steel. The second cylinder is 

old-rolled steel. unhardened. The third cylinder is 
brass. A thread was ground through the three cylin- 
ders which were treated as a single unit. The outsids 
diameter was first ground accurately. The depth of 
the thread was such as would require a wire of 0.054 


inch which is standard under a measuring pressure 


) 


pounds. The other pertinent data are: lea 


0.390, lead angle 12 degrees, pitch diameter 0.53] 
inch, 20 degree pressure angle of grinding wheel 

In grinding the thread, a sparking cut was taker 
after the correct depth was reached. This sparking 


cut co I ad 


of twelve passes of the grinding wheel 
without ving metal. This prec aution was taker 
to insure identical surface conditions for all thre: 
Ine mbe rs 
Over-pin) measurement of each of the three 
lers was taken in a Pratt & Whitney measuring 
first with the least pressure possible, name 
ind. and secondly with pressure increased 
pounds. The difference between the first and 
| reading was: for hardened steel 0.0002 inch 
1, 0.0002 inch: for brass, 0.00045 incl 
The el deformation was proportional to the 
modulus of elasticity of the materials. For steel. 
10° and for brass e 14°, 
1 meaningful size determination be made of 
hroated worm gear meshing the worm that may 
- theoretically accurate? The only way an equiva 
e check could be accomplished is by means of 
vall measurement as shown in Fig. 4. Remember 
hat a 0.054 inch diameter pin under a pressure 
pounds “Brinells” the surface 0.0002 inch 
» on a brass worm. it is not hard to imagine 
the greater elastic deformation that would take place 
if balls were substituted for pins. The other obstacle 
to overcome in obtaining an over-ball measurement 
would be the tendency for the balls to drift away 
from the exact midplane section of the gear. If this 
occurred, all of the pains in determining the exact 
over-ball measurement would be for naught. 
In the art of precision measurements there is a 


threshold of uncertainty. The smaller the tolerance 
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inits, the broader the threshold becomes As ar 
example: If we want to measure an object withir 
0.001 inch, it is easily possible to do so within an 
observational error of 0.0001 or less. As the units 
become smaller the observational error becomes rela- 
tively greater and greater until it overshadows the 
tolerance we are trying to determine. 

These practic al considerations perplex people whe 
ire engaged in exact size determination of mechan 
ical components. Fig. 5 shows the approximate rela- 
tionships of observational error to size determination 
of over-pin measurements of worms. They are con- 
servative and do not include all of the other variables 
which have to do with the exact knowledge of size. 
This diagram shows that a « omputed size knowledge 
of less than 0.0001 inch is unimportant. 

What happens when key or kernel angles are 
ignored in over-pin measurements of worms? Fig. 6 
is an approximate formula which has been used by 
the author for more than seven years. It is similar 
to formulas used for screw threads of low lead angles 


ind has been compared for accuracy against pre- 


—_ 





Practical range Z 





rer oe 


Uncertain range Gi 


— —— 


Unredlistic range g 


5. Shaded area represents observational error 
measurament made with standard micrometer. 


cision formulas in over two hundred cases. It has 
been found to be well within the bounds of observa- 
tional errors 

Using this formula to solve an over-pin measure 
ment problem for a borderline case, it would show 
a large discrepancy. For comparison, the problem 
will be solved in three ways: First, by using the 
approximate formula; second, by using the exact 
formula given in Van Kueren’s handbook; and last. 
by considering the worm as a single tooth helical 
gear. It should be remembered that the profile shape 
of worms produced by a double conical cutter or 
grinding wheel, in either the normal or axial plane, 


is some kind of a curve. The assumption in this case 
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= ae. “si 
sin @ tan d 


M: +d+D 


Fig. 6. Normal section of 
worm profile with approx- 
imate formula for pin 

D= Std. pitch diam measurement. 

d= Pin diam 

ft, = Thickness of tooth space on std. pitch diam 

$* Normal pressure angle of cutter 


Comparison of Calculations for Worm To summarize the case for a practical approach 





Method Over-Pin Calculating to this problem: 
of Measurement Time 


Calculation 1. Over-pin measuremet 





surface geometry, 
cutter or wheel cl 
dressing. 

Pin measurement 


because they ig 





size 
The application 
trolled closely and 
is that this curve approximates an involute curve. of pressure angle and 
The data for the worm is as follows: sistent with the procedure 
ing wire itself standard 
1 thread per inch The elastic deformation 
0.160 inch axial pitch considered and compensated for in o 
0.160 inch lead act requirements 
20 deg wheel pressure an >. For the sake of consisten v, the 
11 deg lead angle worm gear should receive the same 
0.262 inch pitch diameter termining its size that is given the w 
0.362 inch outside diameter with it. 
0.08387 inch pin diameter A knowledge of tooth thicknes 


: ary to a knowledge rofile 
Because the pin diameter had to be exact to fulfill , 

: to its ability to sustair 
the requirements of the Van Keuren system, we used a SN 
the same pin size throughout. A summary of the re- 7. Exact knowledge of over-pin measurement 
sults is shown in the accompanying table. han the observational errors is not necessary 


. . pro oO s adequate and well within the 

It will be seen that the approximate formula gives al i ximation is adequate and well within tl 
= : . ‘ of shop men to verify and apply 

results within 0.0002 inch of Van Keuren’s exact F PI 

A functional check for worms and 


formula and within 0.0003 inch when the worm is found suitable for quality control. Whik 
considered as a single tooth helical gear having a plicity of pin measurements will always prov 
helix angle of 79 degrees, which is complimentary in shop practice, their limitations s| 

to the 11 degree lead angle. The approximate dif- nized and final size determined by 

ference in tooth thickness between the exact method senna, 
and approximate method is considerably less, and is It is necessary to be practical and reduce produc- 
on the order of 0.00007 inch. In view of the inabil- tion problems to a practical basis. Following the will 
ity to confirm or dispute the existence of an error o’ the wisp in an endeavor to find that pot of gold at 
of this magnitude, the simplified solution, which is the end of the rainbow called “precision” may cause 
twenty times faster than the shortest of the exact many disappointments. A safer course is to give due 
methods, should satisfy the needs of the shop and consideration to the practical limitations imposed 
make over-pin measurements practical. by the necessities of production. 
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for 
low-production 
parts 


By Howard N. Maynard 
President 

Snyder Tool & Engineering Co. 
Detroit, Mich. 


Automation need not be restricted to 
mass production. With the versatile 
equipment described by the author, 
many companies have found a new fron- 
tier for cost reduction. 


\ HEN APPLIED to the production of high-volume 


parts, automation results in savings in floor space 
improved efficiency, reduced part handling and 
greater accuracy as compared with conventional 
methods. These benefits can also be realized in the 
production of low-volume parts by utilizing auto 
matic machines, Fig. 1, that make maximum use 
of interchangeable fixtures. fixture details and ma 
chining head details. 

There are several types of automatic machines 
that are adaptable to low-volume production. These 
include combination-operation machines, double- 


end machines. line-index machines. trunnion ma 


Abstracted from Paper 131, “Automated Special Ma- 
chines for Low-Production Parts,” presented at the 
26th Annual Meeting. Copies of the complete paper 
are available for purchase from Society Headquarters. 
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Fig. 1. Line-index type vertical boring 
machine that semifinishes a variety of 
railroad car wheels. 


chines and rotary-index machines Kach of these 


machine types is in successful production operation 


Combination-Operation Machines: [In com 
bination-operation machines, all operations are per- 
formed with the part held in a single fixture. Tol- 
erance build-up due to varying fixture locations is 
eliminated and parts handling is minimized. The 
machine shown in Fig. 2, performs five complex 
operations on a jet engine front bearing support 

Basically, the machine consists of a way typ 
machining unit with a vertical milling spindle and 
a 40-inch diameter index table. both mounted on 
a welded steel base. Table speed, vertical cuttet 
travel and horizontal slide travel are controlled by 
stops on the periphery of the table. Thus it is pos- 


sible to provide a number of cutter locations and 





to interrupt cuts and change table speeds by 
changing stops. 

Cutter speeds are adjusted to tachometer settings 
by a variable-speed drive. Tool changes are simpli 
fied by a quick-change collet type holder. All tool 
setting gages are built into the work fixture, which 
is mounted on the rotary table. The floor-to-floo 
time to perform the five milling operations on each 


part is 50 minutes 


Double-End Machines: Milling. drilling, spin- 
ning. chamfering. facing. boring or centering opera- 
tions can be performed on double-end machines 
Parts are chucked between two machining units so 
it is possible to machine both ends of the part si 
multaneously. Interchangeable fixture details. ad- 
justable or interchangeable heads, speed changing 
devices and adjustable stops are used to obtain the 
required flexibility. One such machine, now in 
production, can accommodate nineteen different 


transmission power take-off cases. 


] 


cae ea 


Line-Index Machines: Heavy or hard-to-clamp 
parts are usually produced on line-index machines 
Parts are loaded in a fixture, indexed hydraulically 
in a straight line to positions between two or more 
machining heads and then indexed back to loading 
position. The line-index machine shown in Fig. 3 
performs up to 40 drilling, boring. turning and 
tapping operations to complete the machining of 
three different lift truck drive axle housings. Fix- 
tures are mounted on a rotary index table. This 
unit is carried in a line to six stations between a 
pair of opposed wing-base machining units. Where 
required, the table is rotated 180 degrees. 

Pushbutton controls index the fixture between 
stations, rotate the table in accordance with a pro- 
gram sheet and cycle the machining heads. Quick- 
change adapters in certain spindles facilitate the 28 
tool changes that are required to complete the ma- 
chining of a part. One housing design is produced 
at a rate of 9.1 pieces per shift: the second at 10.2 
pieces per shift; a third at 8.5 pieces per shift 

A machine for boring, drilling, chamfering and 
tapping track rollers for crawler type tractors also 
utilizes the line-index principle. Four different 
part designs are processed on this machine. Pot 
type interchangeable heads are provided for drill- 
ing, chamfering and tapping parts with different 
hole spacings and bolt circles. Release finger 
spacing and stops in the part transfer mechanism 
are also provided. 

Essentially, this machine is a combination of a 
single-end boring machine and a line-index machine 


Parts are loaded in a gravity type transfer mechan- 


Fig. 2. (left) Combination-operation milling machine 
for an aircraft jet engine front bearing support. 


Fig. 3. (below) Line-index machine for processing 
a variety of lift truck drive axle housings. 
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ism, and roll into boring positition, Fig. 4. Finish- 
bored parts are transferred to the fixture in the line 
index machine by a hydraulic-cylinder operated 
transfer mechanism, Fig. 5. Then the Oxture is in 


dexed in sequence to the drilling, chamfering and 


tapping positions. At the completion of the tapping 
operation, a finished part rolls out of the fixture 


Fig. 6, and the fixture returns to its initial position 


The use of the three-station index machine makes 
possible a balanced-cycle sequence in which drill- 
ing. chamfering and tapping operations are carried 
out during the hole boring operations. Rollers ar 
produced at the rate of 38 per hour 


Trunnion Machines: In trunnion machines 
several workholding fixtures are mounted on a ver 
tical table or trunnion between opposed machining 
heads. The fixtures are indexed hydraulically fron 
one station to the next. All machining operations 
are performed simultaneously and a finished part is 
produced with each ‘index of the trunnion. Loading 
and unloading of the workpiece is accomplished 
while the machining operations are being pet 
formed. If necessary. machining operations can lb 
performed from the periphery of the trunnion fix 
ture. Interchangeable fixture details and pot tvpe 
heads in the machining units provide flexibility 

\ typical trunnion type automated specia 
chine is shown in Fig. 7. Work fixtures in this 
machine are mounted on a trunnion that is indexed 
to five positions between opposed way type machi: 
ing units. This machine drills. core drills. reams 
and taps four different groups of more than 58 coal 
mining machine rock bit holder details. Workpieces 
are indexed to five positions hetween two opposed 
way machining units 

The parts processed on the machine vary in siz 


ind shape, number of holes, hole locations and hole 


Fig. 5. Transfer of part between boring machine and 
line-index fixture. All operations are automatic. 


sizes. Part size and shape variations are taken care 
f by interchangeable fixture details. Hole numbet 
variations are nodated by utilizing two-posi- 
tion fixtures interchangeable two-spindle 
pot heads on each of the main machining heads pro- 
vide for variations in hole location. Tools are 
mounted in adjustable adapter assemblies. This 
makes it possible to quit kly change over to differ- 
ent hole sizes and lengths when required. Produc- 
» pleces per hou 

Rotary Index Machines: Another type of au 
tomated special machine that is adaptable to low- 
volume production is the rotary-index machine 
Machines I 1) have low floor space re 
quirements hixtures ire mounted on 


1 horizontal indexed from station to 





Fig. 4. Tractor track roller in loading position in combination boring and line-index machine. 
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Fig. 6. (above) Unload station of combination boring 
and line-index machine for track roller production. 


Fig. 7. (right) Trunnion type machine for processing 
coal mining rock bit holder details. 


station, positioning the parts in front of radial, hori- 
zontal or vertical machining units. It is possible 
to clamp two parts in different positions on each 
fixture to present more parts for machining. Load- 
ing and unloading is accomplished during the ma- 
chining cycle and a finished part is produced with 
eat h index. 

One rotary index machine that faces. bores coun- 
terbores. undercuts, drills and chamfers more than 
fifty different universal joint flanges produces up 
to 96 pieces per hour. Machine flexibility is pro- 
vided by interchangeable fixture details. drill heads 


and cutting tools. 


VY. TYPE MACHINING UNITS 


CHINING UNITS 
STATION 3 
MILL TO LENGTH 


STATION 2 
SAW BOTH ENDS 





GAGE FOR TURNING STOCK 


Special Industry Machines: Many special- 
ized industries requires machines embodying auto- 
mation concepts for low-volume or variety produc- 
tion lines. The railroad industry in particular has 
utilized the flexible-machine automation concept. 

Car wheel boring operations are performed on 
several sizes of wheels with a wide range of bore 
size requirements. The machine illustrated in Fig. 1 
is a special vertical boring machine which makes 
use of line-index methods to speed output. A cat 
wheel is loaded in a two-position fixture while 
another is being bored. Then this part is indexed 


to boring position and the finish bored part is un- 
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STATION 4 


CENTER AND HOLLOW-MILL BOTH ENDS 


UNLOAD HLEVATION VIEW 


(STATION 4) 


Fig. 8. Line type cutoff and centering machine for railroad car axles. 
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loaded at the other side of the machine. Wheels are 
loaded alternately at each side of the machine. 

The operation shown is a semifinish boring opera 
tion on a rough-forged or cast hole in the steel wheel 
[ p to 111, inch of stock on a side is removed in a 
70-second machining operation. 

\ variable-speed drive provides the spindle speed 
variations needed for boring the different hole 
sizes at a 225-fpm cutting speed. Interchangeable 
boring bars with mechanically clamped, throwaway 
carbide inserts provide hole size flexibility. 

Railway car axles are machined in a variety of 
lengths and journal diameters. The machine shown 
in Fig. 8 is a four-station transfer type machine that 
saws both ends. mills to length. hollow mills one 
end and center drills both ends of the axles. An 
overhead transfer mechanism picks up the parts 
at the loading. first and second machining stations 
and carries them to the succeeding operation. 

\ variety of axles are accommodated in this ma- 
chine by changing head positions, fixture jaws. 
transfer mechanisms and tools. Axles are pro- 
duced at rates up to 36 pieces per hour. 

Another industry that is making significant cost 
savings through the use of automation concepts in 
low-volume production operations is diesel engine 
manufacture. One of the production problems is 
milling connecting rods and pistons to precision 
balance or weight specifications. A variety of parts 
of varying sizes and materials must be handled. 

The connecting rod balancing machine shown in 
Fig. 9 handles connecting rods from 7%¢ to 1215- 
inch center distance. The machine is made up of 
three individual units: a milling machine with op- 
posed double-spindle heads. a console containing 
all operating controls and a precision weighing 
unit. Wedge stops on the milling machine units are 
automatically set to within 0.001 inch by a device 
that “remembers” weight measurements. The 
weighing operation can thus be carried out while a 
rod is being milled to balance specifications. 

Fixture and clamp details are changed to accom- 
modate the different parts. The weight scale is in- 


dividually calibrated to suit different rods. 


Building Block Components: All of the ma- 
chines illustrated make extensive use of standard- 
ized components. 

The most common building-block unit is a stand- 
ard-design cast-iron machine base with removable 
hardened-and-ground steel ways. The top of the 
unit is keyed in two directions for the mounting of 
a motor and head unit for machining operations. A 
hydraulic cylinder that moves the slide back and 
forth is mounted in the base. Hydraulic power for 
these way type units is provided by a separate mo 
tor, pump and tank unit. 

Standard-design tapping heads are often mounted 


on way type units to make a completely automatic 
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Fig. 9. Connecting rod balance-milling machine preci- 
sion-balances several part designs automatically. 


“building-block” 


dividual leadscrew drives for each spindle. 


machine. These heads have in- 


Some standard machining units are _ self-con- 
tained. Separate pump and tank units and related 
external piping are not required. The units, which 
have cast-iron bases with replaceable hardened- 
and-ground steel ways. contain integral hydraulic 
power systems, including tanks, cylinders, pumps 
and electric motors. Drill heads. boring heads and 
related machining components are bolted to the 
front of such units. All hydraulic control compo- 
nents including valves, control panels and stops are 
mounted on the sides of the units. 

Indexing mechanisms for trunnion type and ro- 
tary-index machines are also standardized designs. 
Standard trunnion index mechanisms use the same 
basic type of system as the rotary index type. A 
separate hydraulic cylinder operates the index pin 
and thus can be located near the trunnion periphery 
for maximum accuracy. In rotary index tables. the 
shot pin is mechanically actuated. 

With this wide range of proved standardized 
types of special machines as well as standardized 
machining units and index mechanisms, plants 
with low-volume production can now realize the 
full benefits of automation. 





Importance of Tool Engineering 


Tool engineering is now reaching into the new na- 
tions created after World War II. This proves again 
that industrialization must begin and does begin 
with tool engineering. 

Take the tool engineer out of industry . . . what 
do you have left? Mostly black pencil lines on white 


drawing paper and no one to convert engineering 
ideas into reality—Max Kronenberg, Consulting 


Engineer, Cincinnati 6, Ohio 
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Special Tooling Converts 


Conventional Machine for Contour Milling 


Mis HINING a swarf contour on SAE 4130 steel 
, parts presented a tooling problem at Chance 
Vought Aircraft, Inc. It was solved by changes in 
the tool setup using a special milling cuttter gang 
designed by Goddard & Goddard Co. A spec ial head 
and auxiliary equipment adopted a standard hori 
zontal milling machine to permit close control over 
table rise and fall. Other changes were needed ir 


tool angles and templates of the contour 












































Guide bearings. which pilot the cutter gang over 
the contour were changed from the conventional to 
i spec ial design. In operation, the outer race of the 
bearing rolls on and travels over the templates, while 
the cutter is taking an 0.030-inch depth of cut at a 
1-ipm feed at 280 fpm. The inner race of the bearing 
is keyed to the cutter arbor and turns at the cutter 
speed. The outer race turns only the feed rate 

lo obtain maximum feeds and speeds. the cutters 
ire manufactured with true helical inserted carbide- 
tip blades. The helical design permits a progres 
sive tooth entry into the work. For control pur 
poses, diameters of the cutter and guide bushi: os 
The design of the in 


ire held in close relation 
serted blades and cutter body with serrations on the 
mating surfaces aids in maintaining the cutter di- 
ameter relative to the bearing size. When the blades 
are worn beyond the allowable limit. they are moved 
up one serration and the cutter is resharpened to 
the desired diameter 

Cutter. bearings and arbor assembly are mounted 
between two extended pivot irms attached to the 
standard machine overarm. A belt from the ma- 
As the table hold- 


ing the parts moves into the rotating cutters, the 


chine spindle drives the cutters 


entire unit swings freely. reproducing the contour 
4 pressure evlinder coupled to the extended pivot 
irms supplies a downward force to keep the cutter 


from climbing up and running over the work 


CROSS SECTION of the special 
follower bearing. Balls in 
race recesses take up side 
thrusts during machining 
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nilling cutters tak- 

0.030-inch depth of 

4 ipm. Bearings on 
tl arbor follow contour 
guide templates and con- 
trol cutters relative to the 
workpiece 


TOOLING SETUP used in simultaneously machining a cylinder to keep bearing rollers in contact with tem- 
swarf contour on two SAE 4130 steel parts. Pressure plates is seen at the top 
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Transfer Machine Solves Concentricity Problems 


B' ARING bores and shoulders of automotive axle 

housings must be concentric and square to 
assure alignment of shafts with gear mounting holes. 
A transfer machine developed by the Cross Co. 
accurately rough bores differential bearing di- 
ameters and finish machines bearing bores using 
conventional boring tools. 

The cutter for rough boring the differential bear- 
ing diameters is loosely supported on a blade-like 
bearing. When the part is located in the boring 
station, an arbor picks up the boring tool on a 
splined shaft to start the boring operation. The end 


of the arbor is supported by an outboard bearing 


during machining to assure propel location of the 
cutter head. 

Finishing operations are performed by a vertical 
boring unit which faces the shoulder and then bores 
the diameter for the outer pinion shaft bearing 
Then the diameter and the face of the shoulder are 
bored for the inner pinion shaft bearing. Concen- 
tricity and squareness of shoulders are obtained 
between the two bearing bores since both operations 
are performed by the same spindle. Two opposed 
horizontal units back-bore the differential bearing 
diameters to insure precise center relationships in 


the finished part. 


TRANSFER MACHINE for finishing operations on rear axle housings with the differential bearings caps assembled 
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TOOL MOTIONS required to sem- 
ifinish and finish bearing 
bores. All three bores are 
finished in the same machin- 
ing station, simultaneously, to 
assure concentricity and 
squareness 
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Crank Reduces Grinding Time 


B’ THE addition of a hand crank to the 


table feed of a standard grinder. man- 
ual feeding of the workpiece is facilitated 
It is possible on the Brown and Sharp 
grinder for the operator to reciprocate the 
table without having to assume an awk- 
ward, unnatural stance while grinding 
With this crank, he can easily observe the 
grinding wheel’s action on the workpiece 
For convenience of the operator, the crank 
may be placed in any position such as 
shown in the photograph or in-a horizontal 
position so that the motion can be up and 
down. 


_ a gear grinder produced by Cov- 


entry Gauge and Tool Co.. Ltd.. gears 
with a 200 diametral pitch are being pro- 
duced from hardened-and-ground blanks. 

The machine is a continous indexing 
type, using a grinding wheel similar to 
large diameter hob or worm. The basic 
rack form is incorporated into the peri- 
phery of the wheel by crush rolls. Feed 
per revolution of the work varies from 
0.001 to 0.012 inch. Maximum blank di- 
ameter is six inches, and maximum face 
width on which teeth can be ground is three 
inches. 

A number of gears are ground in the 
same setup as illustrated in the photo- 
graph. The grinding station for gear 
generation is located at the right, and the 
crush roll is on the left. 
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Fig. 1. Cross-section representative of cutting of form chips. Wear on either flank face or cutting face 
ductile metals in almost all types of operations which or both lead to almost all types of tool failure. 


& r % 
| O THE PRACTICAL TOOL ENGINEER tool life has 
C 1 of j many distinct and different meanings. It has the 


same meaning to everyone in the sense that it is the 
time during which a tool cuts satisfactorily. The 
satisfactory cutting period may be determined by 
factors such as surface finish. size control. rate 


cutting and economics 


How Tools Wear: Breakage is not responsible 
for many tool failures since most cutting tools are 
replaced before breakage occurs. The majority of 

By L. V. Colwell* the work required to cut metal is converted into 
Professor ; heat at the shear plane, Fig. 1. Heat ultimately de- 
Dept. of Production Engineering x pie oil hi 
Heleasulie elt Weide termines the rate of tool wear which in turn deter- 
mines tool life. 

At low cutting speeds there is at least as much 
heat generated as at high cutting speeds. However. 
the heat generated in the shear zone is absorbed by 

Many factors affect tool life. The author by the workpiece, cutting tool and the chip: con 

shows what these factors are and sug- sequently, temperatures are relatively low. At hig 

gests a simple formula for determining speeds the short contact time of the tool with th 

optimum life. workpiece does not allow significant heat transfe1 
so the work remains relatively cool and practicall) 
all the heat goes to the chip and the cutting tool 

Heat is produced at the chip-tool interface due 

*Senior member ASTE Ann Arbor chapter. to the rubbing “ ee ap & poe Oe es ene Sone 
generated here is caused by friction which depends 


Abstracted from Paper 53, “Tool Life,” presented at on work material strength. tool roughness, lubrica- 


the 26th Annual Meeting. Copies of the complet , ; 
ga tion and total contact area. When cutting at low 

paper are available for purchase from Society Head ; ; : 

quarters. speeds with high speed steel tools, a built-up edge 
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Feed 
Depth 


Cutting Speed (fpm) 





0,24, 6,6, 6,15,0.010 
0.006 ipr 
0.050 


Fig. 2. Typical tool- 
life lines based on total 
tool breakdown. Rela- 
tively flat slope indi- 
cates high sensitivity to 
temperature. Data 
shown are for turning 
cuts in a lathe using 
high-speed steel tools to 
cut a titanium alloy. 
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is formed near the nose of the tool. The angle of 
the shear plane is relatively small, resulting in a 
thick chip and large tool-chip contact area. The 
built-up edge has a beneficial effect in that it tends 
to protect the tool against high temperatures by 
shifting the maximum temperature away trom the 
cutting edge; however, at the new maximum tem- 
perature point cratering occurs. The crater becomes 
progressively deeper until the point of the tool 
breaks off. 

A built-up edge usually extends beyond the flank 
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Fig. 3. Effect of cutting speed (area sawed) on feed 
rate for power hack-sawing. Tool life is determined 
by reduction of the feed rate to an uneconomical 
value. A hydraulic-feed, six-inch stroke machine was 
used with 6-pitech, 14-inch-long blades. Stock was 
2x4 inches in cross-section. Cutting fluid was a 1:20 
emulsion of soluble oil. 


or relief face of the cutting tool so that when it is 
present it also reduces wear on the tool flank. 
When it is not present, wear which gives rise to tool 
failure occurs in this zone. This is the case in cut- 
ting all abrasive and brittle metals like cast iron. 
and also when cutting ductile metals under condi- 
tions where a built-up edge does not form on the 
tool. Wear on the tool flank is more significant 
than on the tool face. Flank wear provides most of 


the different bases for detern ining tool life 


Total Tool Failure: Total tool failure takes 
place when a tool breaks down and ceases cutting 
altogether. This can occur as a result of the forma 
tion of a crater accompanied by structural failure 
or by the occurrence of a critically high tempera 
ture on the tool flank 

The slope of a tool life line relative to the hori 
zontal direction, Fig. 2, is a measure of the relative 
sensitivity of an operation to temperature and 
abrasion. A relatively flat slope indicates dominant 
sensitivity to temperature. A zero slope indicates 
theoretically that the operation is sensitive to tem 
perature only. A slope of 45 deg indicates sensi 
tivity to abrasion only and the amount of tool wear 
is proportional to the distance which the tool 
rubs over the work surface. Most tool life lines 
have slopes between 0.1 to 0.3 

The lower line in Fig. 2 was obtained while cut 
ting dry and the upper one was obtained while 
using a mixture consisting of 95 percent water and 
> percent sodium nitrite as a coolant. Use of the 


cutting fluid or coolant permitted operation at near- 
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ly 40 percent higher cutting speed than coul 
used for dry cutting. This corresponds to an it 
crease of approximately thirty times in the to 
life for the same cutting speed. Such tool life lines 
can be used to evaluate the influence of all practical 
variables on total breakdown tool life. 

Increases in side rake ‘angle give rise to 
creased tool life in all cases up to a certain best 
optimum value of rake angle. The optimum. lies 
somewhere between 28 and 32 deg for high-speed 
steel. At rake angles larger than 32 deg. tools begin 
to chip and spall because of inadequate rigidity 


This effect varies considerably with tool material 


as well as machine rigidity. For example, carbide 


tools usually have an optimum rake angle tet 
twelve degrees smaller than high-speed steel 

Differences in workpiece materials can caus¢ 
tools to behave quite differently as to total break 
down tool life. Stainless steel has a strong tendenc\ 
to form a built-up edge, plain carbon steel has a 
moderate tendency. whereas titanium almost neve 
forms a built-up edge. Tool failure when machining 
steel is most often caused by the formation of a 
rater; titanium, on the other hand, causes t 
fail by wearing away the flank. 

No simple correlation between tool life and 
strength of work materials exists. Research reveals 
that tool failure caused by flank abrasion is 
fluenced by several factors in addition to 
strength of the material. Relatively little is know 
about the mechanism of flank wear and the factors 
which enter into it. Temperature and the strength 
of the work material seem to be two important fa 
tors but there must be others which are vet 
identified and studied. 

Substantially the same type of tool behay 
curs in shaping as in turning. This has been sh 
to be true in varving degrees for a great many 
chining operations. The principal differences age x 
represented ke the slope TS ee Fig. 5. Photos show condition of roughing 


Cale fae , teeth of broaches used for tests plotted in 
by the incidence of chipping and spalling Fie. 4. Nate the Geese’ sous’ of eueen: 

ing on the broach lands of tool No. 1 in the 
Wear Basis: In practice total tool breakdow: upper photo. 


is avoided. The cost of tool regrinding and damag 


Ww 
© 


Fig. 4. Increase of surface rough- 
ness during internal broaching of 
holes in titanium. Tool No. 1 repre- 
> | | sents standard practice with l-deg 


G 


i) 
Oo 


relief on roughing teeth and only 
15-deg on finishing teeth. Tool No. 
2 has 5-deg relief on all teeth. 
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to the part being machined make running a tool 
until breakdown uneconomical. There is increasing 
interest in the rate of wear of cutting tools since it 
is practical to base tool life on the amount of wear 
on the tool flank. 

In the earlier days of the use of carbides for 
cutting tools it became quite popular to consider 
¥so-inch flank wear as the upper limit for all op 
erations. This figure was arrived at through labo- 
ratory tests for a range of work materials with 
both turning and milling. The problem is not quite 
this simple, however, and evidence indicates that 
the critical temperature may be reached at sub- 
stantially less flank wear in some instances. This 
appears to be true in particular with some of the 


new high-strength, super alloys 


Cutting Force Basis: In sawing operations 
either dead weight or constant hydraulic pressure 
is used for the feeding force. Consequently, tool 
wear results in a reduction of the rate of cutting 
Tool life in this type of situation may be based 
solely upon the rate of cutting. 

The effect of tool dulling on the rate of feeding 
in a power hacksaw where the hydraulic down- 
feed is held at constant pressure is shown in Fig. 3. 
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Fig. 6. Tool flank wear and sur- 
face roughness for typical form- 
turning operation on steel. Tool 
life in this case is determined by 
limits on surface roughness al- 
though the tool would continue 
to cut easily long after finish has 


(rms) 


deteriorated. 


Microinches 


\ new saw was used for the beginning 
The feed rate fell off almost linearly with 
sectional area of the cut. It is interesting 
late as to why the feed rate in inches 
was lower at higher speeds even at the beg 
i test. It could be due to differences betwee: 
but this is doubtful since the behavior can be dupli 
cated. It may be a dynamic effect arising out of the 
pulsating nature of the cutting forces 

Recent tests on an automatic screw machine have 
demonstrated that feeding force for a form-turning 
operation can increase as much as twenty-five times 
during the useful life of the tool. Flank wear is only 
a few thousandths of an inch during the same inte1 
val [There is some deterioration of surface finish 
which could dictate an earlier tool change where 
finish specifications are rigid. On the other hand 
the tremendous increase in feeding force can caus« 
a very rapid drift in the size of the part depending 
on the rigidity of the machine and the part itself 
It also has been found that this increase in forces 
can influence the residual stresses induced by the 
cutting operation. Thus it is possible that in the 
future change in cutting forces may be used as 


a basis for determining useful tool life 


Surface Finish Basis: Surface roughness has 


become a common design specification just like size 


tolerance. There has been a steadily increasing de- 
mand for smoother surfaces in order to produce 
closer tolerances. reduce friction and increase load 
carrying capacity. Consequently, tool life is often 
determined by the length of time a cutting tool will 
produce a satisfactory surface finish 

Surface roughness of holes broached in titani 
um with two different tools is compared in Fig. 4 
Tool No. 1 was made with a one-deg relief angle 
on the roughing teeth and one-half a deg on the 
finishing teeth. Tool No. 2 had five-deg relief on 
all teeth. Surface roughness increased appreciably 
after broaching only fifty holes and was consistently 
better with the larger relief angle. Fig. 5 shows pic- 
tures of the roughing teeth of both broaches. 
Broach No. 1 with the small relief angle is badly 
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At this cond 


tion the chip is very thin as a tooth leaves the cu 


cated below the center of the cutter. 
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SELECTING 
GAGE BLOCKS 


By 0. W. Elistrom 


Vice President & General Manager 
Elistrom Standards Div. 

Dearborn Gage Co. 

Dearborn, Mich. 








Setup for checking external diameters 
of plug gages, using visual comparator 
and rectangular gage blocks. Com- 
parator is set up and regularly checked 
with gage block combinations to in- 
sure maintenance of accuracy. 


Criteria for the selection of gage blocks in- 
clude shape, material, dimensional accuracy 
and surface finish. Selection of the proper 
gage blocks for specific applications will re- 
sult in lowest over-all costs and provide the 


required size control. 


T 
HE TREND toward closer production tolerances 


has greatly increased the use of gage blocks as a 
simple, practical means of controlling size and min 
imizing scrap losses. While modern electronic and 
light diffraction equipment is suitable for many pre- 
cision measurement applications, gage blocks are 
still prime reference standards in industrial labora- 
tories and inspection rooms. Moreover, many man- 
ufacturers—faced with the problem of holding toler- 
ances of a few ten-thousandths, or even a few mil- 


lionths of an inch—have found plant-wide use for 
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gage blocks as direct measurement standards at 
pr duction mac hines. 
In view of this trend, the various factors to 
considered in selecting gage blocks for specific ap 
ns are subjects of considerable importance 


terms of results as well as economy of use 


Rectangular vs Square Blocks: Of thesé 
two basic gage block shapes, the original rectan 
cular (USA style) blocks are more versatile and 
al for general use on both direct and indirect 
somewhat 


blocks. 


especially at the machine and, due to the smaller 


neasurement applications. They are 
isier to handle than square (Hoke style 


volume of metal, they reach proper gaging ten 
perature taster. 

Square blocks are normally used in conjunct 
with surface plates and other inspection accessories 
They are espe ially useful in checking large di 


nensions and for internal measurement applications 


Gage Block Materials: 


issue in connection with selecting gage 


Perhaps the most cor 


the materials of which blocks are made 
ginal gage block material. is still widel 
However. gage blocks made of tungsten car 
chromium carbide. and chromium plated stee 
ire available. Accordingly. the propertic s and char 
teristics of these materials should be evaluated 
choosing blocks for a given application. 
Steel blocks offer the advantage of being easy t 
“wring together to build a block combinatior 
Moreover 


is usually close to that of the material used in parts 


steel’s coefficient of thermal expansior 


heing checked. Steel has relatively poor wearing 
qualities and is quite vulnerable to corrosion and 
xidation. Consequently. steel gage blocks requir: 
more frequent and careful maintenance. 

Tungsten carbide, on the other hand. has excep 
tional wear resistance. Being a brittle material. it 


Although its 


greater weight and tendency to oxidize are negative 


is easily nicked and chipped in use. 


factors, the major disadvantage of tungsten carbide 
as a gage block material is its coefficient of thermal 
With the exception of very thin blocks 


this property makes it an unsatisfactory material for 


expansion. 


ill gage block applications other than those involy 
ing inspection of tungsten carbide parts. 
Chromium carbide is too recent a development 
to permit a complete and comprehensive analysis of 
its value as a gage block material. Its ability to 
resist wear and abrasion is about equal to that of 
tungsten carbide. It does not tend to retain burrs 
the way tungsten carbide does. and has a more 
sensitive “feel” for gaging work. In addition. it has 
better resistance to corrosion and oxidation than 
tungsten carbide or steel. Major disadvantages en- 
countered in use to date have been the tendency to 


nick rather than wear out. and the problem of ob 
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taining consistent uniformity of quality in the 


material. On a selected material basis, it has been 
found to serve well as wear blocks, and as replace- 
ment blocks in the more commonly used sizes from 
0.050 to 0.150 inch. 

Chromium plated steel has the best all-around 
combination of properties and characteristics to be 
found in any known gage block material. The su 
perior wear-resistance qualities of chromium overt 
steel are widely recognized. as are its resistance to 
corrosion and oxidatior Its coefficient of thermal 
expansion is ideal for a vast majority of applications 
Possible “peeling” of the chromium plated gaging 
surfaces has been described as a major disadvan- 
tage. However. in the manufacture of thousands of 
chromium plated gage blocks. not one has shown 
anv indication of peeling. nor has a single block 


ever heen reported or returned for this defect 


Stability: No matter which of these materials 
a gage block user may select. however, the stability 
of that material should be a prime consideration. 
For, regardless of all other factors involved. if the 
blocks are not made of a permanently stabilized 
material. they cannot be relied upon for accurate 
measurement. For example, except for normal wear 
checked at 


plus two millionths at standard reference tempera- 


is use. a stable one-inch gage block 


ture (68 F)—will remain at that size indefinitels 
Under the same conditions. a block made of un- 
stabilized material will grow beyond or shrink below 
original certified measurement dimension due to 
internal stresses within the material. In properly 
stabilized blocks. such internal forces are com- 


pletely arrested. Thus. to be sure of obtaining stable 


Square gage blocks are used to check hole locations 
in a precision gaging fixture during this inspection. 








gage blocks, users should always insist upon an un 
conditional guarantee as to stability from the gage 


block manufacturer 


Surface Finish: While all gage blocks must 
have a good surface finish, the degree of fineness 
is important only insofar as required from a stand- 
point of actual application. With ordinary steel 
blocks, for example, the better the finish, the longer 
the wear life of the block. With chromium plated 
blocks, a high surface finish is not nearly so im 
portant due to the inherently greater wear resistance 
of the gaging surface material. Regardless of ma 
terials, the surface finish of blocks produced by 
any reputabie manufacturer does not vary more thar 


0.5 microinch. rms 


“Wringability”: One of the common miscon 
ceptions about gage blocks is that the tighter they 
wring together. that is, the harder to separate the 
greater is the accuracy. This is entirely false. The 
wringability of gage blocks is governed by their 


flatness. surface finish. and the material involved 


Using a square gage block combination, an in- 
spector sets an internal measuring machine to 
check the accuracy of production ring gages. 


Gage Block Classification by Tolerances 





Accuracy Measured 
Classification Length 


Flatness Parallelism 








not by accuracy. Gage blocks which are worn far 
undersize, for example, will still wring tightly to 
gether if flatness and surface finish are within speci 
fied tolerances 


Dimensional Accuracy: A basic quality of 
all gage blocks over which the user can exercise a 
degree of selective control is dimensional accuracy. 
While gage blocks are offered in three general 
lassifications of accuracy, and although the spe- 
cific guaranteed tolerances for each differ among 
the various manufacturers, an indication of the 
range of precision that users can expect when put 
chasing a new set of blocks is shown in the table 

While dimensional accuracy is thought 
of as the most important specification a manu 
facturers guarantee, flatness and parallelism are 
equally vital qualities. For unless a gage block is 
flat—and unless its gaging surfaces are parallel, its 


dimensional accuracy it use will dep I d upon whi h 


point of the gaging surface is used establishing 


1 desired measurement 
Another important point to consider in selecting 
gage blocks on the basis of guaranteed accuracy is 
the matter of the “minus” tolerance specified. A 
number of years ago. the generally accepted stand- 


ard tolerance for Working (W or B) 


blocks was plus or minus 0.000008 


Accuracy 


steps have been taken by several block 
turers to reduce or eliminate the “minus” 
entirely in order to provide the user with a m 
built-in guaranteed wear factor equivalent at least 
to the amount of minus tolerance eliminated 

In order to start with true known dimensional ac- 
curacy. every new set of gage blocks purchased 
should be certified, by the manufacturer showing the 


rv block in 


the set. And. to maintain their useful accuracy. gage 


exact deviation from nominal size for eve 


hlocks should be inspected, repaired and _re-certi 
fied as to accuracy regularly. at least every six 
months, or at more frequent intervals if warranted 
by use. Such certified inspection services may be 
obtained from any qualified gage block manufa 
turer or from the U.S. Bureau of Standards 
Identification: When selecting gage blocks 
identification should be given important considera 
tion. Not only should the block set be identified by 
a registered serial number. the date of purchase and 
certification. but each isidividual block in each set 
should be properly marked showing the nominal 
size and the serial number of the set to which it 
belongs. This will eliminate the possibility of mix- 
ing blocks from different sets, facilitate ordering 
individual replacement blocks. and permit max- 
imum utilization. For when properly selected, ap- 
plied and maintained. gage blocks today represent 
one of the most practical investments any company 


ean make in protecting its reputation for quality 
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High Velocity Machining 


with Ceramic 


By Wallace B. 
Chief 
Experimental Machining Branch 
Rodman Laboratory 

Watertown Arsenal 

Watertown, Mass. 


Kennedy 


High cutting speeds mean high tool 
temperatures tool 


life for most cutting tool materials. 


and shortened 
Ceramic tools are not subject to this 
destroying heat effect and have su- 
perior tool life qualities at high 
velocities. 


’ 
Rees Prine 


to machine steel at higher than normal speeds, 


rooLs have displayed an ability 
thus 


dec reasing 


flering a solution to the problem ot 
machining time. Present machine tools. however, ar« 


not ¢ ipable of utilizing these tools to their fullest 


eficiency. The cutting operation consumes only 
small portion of total machining time: consequently 
improvements in cutting speéds alone cannot | 
mote major design changes in machine tools. Work 
piece handling, tool changing, cooling and chip re 


moval must reach a higher degree of refinement t 


accelerate these « hanges. 


Tool Life: This is an era of mechanization and 
1utomation where every variable of machining must 
be speeded up to meet today’s production demands 
Short tool life obstacle to 


machining speeds and appears to be the only rea 


is the basi increased 


sonable objection. If machining speeds are increased 


Abstracted from Paper 68, “New Developments in 
High Velocity Machining,” presented at the 26th 
ASTE Annual Meeting. Copies of the complete paper 
can be purchased from Society Headquarters. 
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Tools 


ind tool lite can improved at the same time, then 
down time required for tool changing is diminished 
How then can tool life be increased by increasing 
utting speeds ? Heat generated at the tool interface 
is the commonest cause for tool failure. The reasons 


for elevated temperature at the cutting edge 
definitely 


have 
been established. Means to substantially 
reduce these metal-cutting temperatures have not 
In fact, this has been a target for research for many 
years. Practical techniques for measuring tempera- 
tures at the tool interface have been a constant 
problem and are currently undergoing a thorough 
investigation 

Cooling systems do reduce metal-cutting tempera 


tures to some extent, but a satisfactory means of 


providing lubrication to the tool-chip interface is 
nly one of many problems confronting the enginee: 
today. Enough work has been accomplished in the 
field to prove that these problems can be approa¢ hed 
nly from a scientific engineering viewpoint if they 
ire to be resolved at all. 

From the time that metal-cutting became a science 
investigators have been concerned over the fact that 
chips were being pushed off the workpiece instead 
of being cut. One method for diminishing this push 
ing effect is to increase the side rake to some extreme 
angle such as 30 degrees which increases the shea 
angle. Such a side rake causes extremely short too 
life. Tool design is based on a combination 
ting tool angles to provide a happy medium for 
high production rates and economical tool life. The 
pushing effect still exists and there does not seen 


to be much that can be done about it. 


Rotating Tools: Machining speeds with high- 
speed steels, are extremely limited since excessive 
































Fig. 1. Rotating tool used for turning. By rotating 
the tool, overheating of the cutting edge is avoided. 
The tool proved unsatisfactory because vibration 
caused chipping of the carbide insert. 


speeds cause overtempering of tools, resulting in 
early failure. When machining with carbides at ex- 
cessive speeds, disintegration of the binding con- 
stituent results. There have been several attempts to 
overcome overheating, such as the rotating tool 
shown in Fig. 1. A circular tool was mounted in 
ball bearings and clearance angles obtained by tilt- 
ing the tool. Since the tool bit itself is rotating as it 
cuts, heat is constantly dissipated, resulting in longer 
tool life. Experiments were conducted at Watertown 
Arsenal with this rotating carbide tool bit. An ex- 
tremely high radius is presented to the workpiece 
and when machining long cylindrical workpieces, 
excessive vibration resulted and caused a consider- 
able amount of chipping on the carbide insert. The 


chips left the cutting tool nearly perpendicular to 


the axis of the work in long lengths of tight spirals. 


The tools remained cool, but attempts to prevent 
vibration were not successful at cutting speeds of 
150 sfm or over. The rotating tool does perform well 
in light cuts. Following machining passes with the 
rotating tools, it was observed that only a slight bur- 
nishing was evident. Together with a study of the 
chip, this disclosed a new approach to clean metal 
cutting. Work is continuing with rotating cutting 


Fig. 2. Surface metal distortion at 300 fpm (upper 
right) and 1500 fpm (lower right). At higher cutting 
speeds the metal at the shear point is in a highly 
plastic state due to elevated temperature, reducing 
resistance to cutting. 


tools. which offer a possible means of aleviating 
some of the problems relative to hard-to-machine 


alloys. 


Ceramic Tools: High-velocity machining can 
be made possible by breaking down resistance of 
separating the chip form the workpiece. Tool geomi 
etry in itself does not necessarily provide the answer 
since recent advances in machining at high speeds 
were accomplished only with new cutting tool ma- 
terials such as ceramics and some newer carbides. 

Aluminum oxide tools retain high strength at 
elevated temperatures. A machining pass 20 to 30 
inches long with a 0.100 inch depth of cut at 2000 
fpm, using an oxide cutting tool often leaves the tool 
cool. This has been attributed to the low thermal con- 
ductivity of the oxide. This may be true but in such 
cases, a steel workpiec e also remains cool. The tan- 
gential and linear feed force paths shown on an 
oscillograph recorder tape also differ considerably in 
amplitude from those traced with other cutting tools. 

Research conducted at Watertown Arsenal indi 
cated that surface distortion of turned workpieces 
could be reduced by using high cutting speeds. Fol 
lowing machining passes at a variety of speeds. 
specimens were cut from two logs at the peripheral 
areas. The specimens were polished and etched. The 
specimen at the top in Fig. 2 shows the work surface 
condition following a pass made with a carbide tool 
at 300 sim. The white area in the upper half of the 
picture is nickel plate surrounding the specimen to 
protect the peripheral surface during polishing. The 





black area is the void between plating and specimer 
The distortion of the grains is plainly shown and 
reaches a depth of approximately 0.0015 inch. The 
evrain distortion results from a pushing or burnish 
ng effect on the workpiece surface. 

The second spec imen. in the lower photo in Fig 
2, was machined with a ceramic tool at 1500 Ipm 
from the same material. With the exception of th 
ceramic tool and the increased rotational speed all 
other variables remained equal The grain distortio: 
penetrates the work surface to an approximate 
0.00025 inch. Machining studies have shown that 
grain deformation is substantially reduced at ma 
chining speeds above 900 Ipm, 

Phe tensile strength of cast steel drops from 73.000 
psi at room temperature to 17,000 psi at L000 F. 
Metals rapidly lose strength at elevated temperatures 
and there is reason to believe that the workpiec 
surface is in a highly plastic state at the moment of 
contact with the tool, Consequently, the force re 
quired to separate the chip from the workpiece is 
less. The fact that grain distortion is considerably 
reduced in the high velocity range (above 1000 
fpm) seems to support this theory 


Ceramic tools maintain high strength at high ten 


peratures and the lowered streneth ot workpiece 


materials at high cutting speeds tends to promot 
longer tool life. In addition. friction between sit 
tered oxide and metal under comparable conditior 
is lower than that between metal and carbides 


steels 


Ceramics in Milling: The Rodman Laboratory 
has explored the use of ceramics in impact machir 
ing. Attempts to mill steel with ceramics at speeds 
in the vicinity of 500 sfm were not successful sit 
a considerable amount of chipping occurred at the 
corner angle. By increasing rotational speed some 


encouraging results were produced during the ma 


Fig. 3. Ceramic tool used to machine high-tempera- 
ture, high-strength alloy. The tool fractured after 
three linear inches of travel at 50 fpm. 
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chining of a steel plate of annealed 4140 steel 12 
inches long by 2 inches wide by 2 inches thick. The 
milling cutter body was equipped with one cutter 
ind successfully made three passes across the steel 
plate at 2300 fpm. The depth of cut was limited to 

inch with 0.0025 inch chip load. A satisfactory 
cut could only be accomplished with one of the later 
ceramics produced for metal cutting. Similar at- 
tempts to mill steel two years before with ceramics 
obtainable at that time were completely unsuccessful 
because of ¢ hipping at the corner angle. and in many 


cases a complete fraeture of the cutting tool 

It is true that one cutter in a milling cutter body 
rotating at high speeds results in an unbalanced con- 
dition and actually comes under the classification of 
fly cutting. However. it is common practice in ma- 
chine shops to employ only one cutter in the holder 
since more than one blade in a cut can be trouble- 


some when machining thin walled workpieces. 


High-Temperature Alloys: Where high-tem- 
perature alloys are concerned the ceramic tool, com- 
pared with other conventional cutting tools. has 
proved disappointing with respect to tool life. At- 
tempts to machine Discaloy and Inconel 700 with an 
oxide tool resulted in poor tool life. Tools with 
standard nose radii proved unsatisfactory. A tool 
with 1, inch nose radius and a 15 degree side rake 
eave best results. The best obtainable tool life would 
be considered entirely unsatisfactory from a_ pro- 
duction point of view. The tool used in this experi- 
nent ippeared worn, but mi roscopl examination 
showed that tool failure was actually due to chipping. 
lhe depth of cut was 0.10 inch which is, of course. 
a substantial depth of cut for a high-temperature 
alloy. The distance traveled, however. was only six ~ 
linear inches. At 50 fpm a complete fracture oc- 
curred at the nose radius after a linear travel of 
three inches and is shown in Fig. 3. Attempts were 
made to machine both of these alloys with a 45 
degree side cutting edge or lead angle. Fracture oc- 
curred and showed that thinning the chip with the 
45 degree angle did not improve tool life. When 
these allovs were machined with a CO carbide cuat- 
ting tool. the tool life was doubled. At the end of a 
13 inch pass, the tool failed. The tool started out by 
producing a smooth-hacked highly compressed chin. 
At the end of the cut scoring became visible on the 
smooth section of the chip and rapid failure fol 
lowed 

Drastic increases in strength of metallic allovs are 
being demanded by our defense industries. Manu 
facturing operations have been hampered by a forced 
decrease in machining speeds when working high 
temperature alloys. A challenge has been presented 
to industry to produce better cutting tool materials 
ind machining methods. Ceramic tools and ultra 
} 


high-speed machining seem to offer the best answers 


to the problems 
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HARD materials can be 
readily formed with mod- 
ern roll-forming equip- 
ment. Stainless-steel blank 
is transformed into satel- 
lite nose cone in Floturn- 
ing operation at Lodge & 
Shipley Co.’s Cincinnati 
plant. Type 430 blank is 
0.093 inch thick and 
weighs 13 ounces. Man- 
drel has 25-degree taper 


to for m cone. 


NOSE CONE is elongated 
during second Floturning 
operation. Cone shown 
here is 85 percent com- 
pleted. Before being 
placed on mandrel, cone 
was annealed by heat 
treatment to relieve 
stresses. Base is trimmed 
after the forming oper- 
ation. Wall thickness of 
completed cone ranges 
from 0.013 to 0.017 inch. 











- 
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ASSEMBLY of the cylindrical fuselage of the 

heed Electra transport plane takes place 
companys California Div. Massive tubular 
structure fore and aft insures rigid support for th 
close-tolerance joining operation. Quarter panel 


are joined in 94-foot mating dock. 


HIGH-STRENGTH  thermal- 
resistant alloys are hot 
machined in research lab- 
oratories of Cincinnati 
Milling and Grinding Ma- 
Workpiece 


passes through an induc- 


chines. Ine. 


tion coil located on chuck. 
then passes under milling 
cutter. Experimental work 
has demonstrated that im- 
proved tool life results 


from hot machining. 


COMPONENTS of inertial guidance system are as- 
sembled at Autonetics Div. of North American 
Aviation. Bright lighting and dust-free atmosphere 
are essential for this type of work. Requirement 
for surgical cleanliness is accentuated by the sur- 


geons smocks and caps worn by assembly workers. 





PROBLEMS of missile 
manufacturer are exem- 
plified by measuring oper- 
ation performed on a 
rudder torsion bar. This 
aluminum bar. which con- 
nects the rudders to the 
steering mechanism of 
the first stage. must meet 
exacting tolerances. If 
measurements vary more 
than a few thousandths of 
an inch, the main stage 
could not be steered with 
the absolute accuracy ne 
essary to put a satellite in 
orbit. The housing that 
holds the rudder drive 
and torsion bars has 110 
critical dimensions. To 
maintain missile quality 
standards, Reynolds 
Metals Co. uses one in- 
spector for every three 
technicians at its Sheffield, 


Alabama, missile plant. 
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LARGE BUSHINGS used as components ol 


machine tools are shrunk in a deep freeze 


cabinet prior to assembly at Giddings & 
Lewis Machine Tool Co. Operator wears 
insulated gloves while inserting the bush- 
ings. Bushings expand as they return to 
room temperature and are thus locked se 


curely without mechanic al lastening 





THIS 36-STATION w o- he in-line transfer in assembly station and spin- 


aluminum trans! lacing © mn nd of the workpiece. Building block 
at 100 percent eth 


chine comp lachin i] 


t 


onstruction from standard units prov ides versatility 
minimizes machine design time. Machine was 
unloader. automalic air g@ ne ‘ igned and built by Buhr Machine Tool Co 


includes three workpiece oO hone nad 


Al litt 

building 

workpiece 

itis longitu 

it for subsequent operation 
The typical positioner sho 
here immediately precedes 
bushing-insertion station. A 
volving arm engages a hole in 
the flange while the part turns 
ina V\ type nest Correct orien- 
tation is maintained because the 
arm stavs in engagement until 
the transfer bar approaches the 
part for pickup. At this time. 
the arm is retracted and_ the 
part is indexed. correctly 


riented. to the next station 


AT STATION 36 of multiple-op- 
eration machine built by Buhr. 
the transmission extension is 
gripped at the flange end and 
swung upward and_ outward 
away from the cradle on the 
transfer bar. It is then de- 
posited, large end down. onto a 
roller convevor which carries it 


to subsequent operations. 





FULLY AUTOMATED SHELL-FILLING LINE was built by 
American Machine & Foundry Co. for Joliet Ar- 
senal. The line, which can fill either 75 or 90-mm 
shells, is divided into 12 stations monitored by a 
single operator. Five television monitors tie in with 
cameras focused on critical operations. Shells are 


positioned in groups of three under weigh hoppers 
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ll 


built 
by Micromatic Hone Corp. is used 
Products Co. 


SIMPLIFIED honing machine 


by Tecumseh to 


generate functional surface char- 
acteristics on crankpin bores of 


| he 


bore is honed within tolerances of 


compressor connecting rods 
0.00015 inch for taper and 0.0002 
From 
stock is 
whi h Is 
0.43 


Cycle time is 8 seconds 


inch for size and roundness. 


0.0008 to 0.001 inch of 


removed from the bore. 


0.875 inch in diameter and 
inch long. 
and surface finishes are approxi- 


About 


parts are produced per set of hon 


mately 8 microinches 1800 


ing stones. 


which meter accurately weighed batches of smoke- 


less pellets. At subsequent stations, projectiles are 


stenciled and crimped into the shell cases and com- 
pleted shells are gaged. Off-weight or outsize shells 
are automatically side-tracked from the line. At the 
last the shells fed 


cylindrical shipping containers. 


few stations in line, are into 
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BROACHING SAVES TIME 


in small-part production 


By James H. Warner. Jr. 


Cutting Tool Consultant 
International Business Machines Corp. 
Poughkeepsie, N. Y. 


Because of high tooling costs, broaching 
is sometimes overlooked when planning 
production processes. Experience at 
IBM has shown, however, that higher 
initial tooling costs may be offset by the 


greater productivity of broaching. 


( _—— SHEETS designate grinding. milling 
and hobbing when increased output and improved 
part quality could often be realized by using broach- 
ing. The process has many low production appli- 
cations, especially for fragile parts requiring light 
surface cuts. Irregular and intricate shapes can be 
broached to tolerances of 0.001 inch from a loca 


tion established on the part. Tolerances of +0.0005 


*Senior member ASTE Mid-Hudson chapter. 
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in h can be held between two or more surtaces cut 
simultaneously. The bar shown in Fig. 1 has a 
0.2501-inch slot broached to a tolerance of +0.001, 
0.000 inch. 
\ 30-microinch finish can be consistently ob- 
tained when broaching steel with a uniform micro- 


structure and a hardness of 20 to 35 Re. It is pos- 
sible to obtain even better finishes and to broach 
materials as hard as 45 Re, but broaching costs will 
be inc reased. 

Softer steels are difficult to broach due to dis- 
tortion during cutting and the “stringy” micro- 
structure of such materials. The broach often tears 
the material, leaving a poor finish. If soft or 
stringy materials must be used, broaches with a 
special tooth geometry (rake and shear angles of 
15 to 30 deg) give satisfactory results. To obtain 
free chip flow when cutting soft materials, the cut- 
ting surfaces of the broach must have good finishes. 

When broaching small parts such as business 
machine components, from 0.010 to 0.032 inch of 
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material is removed per pass. Standard small hori 
zontal and vertical broaching machines are well 
suited for this light work. Generally. these smalle1 
machines are rated at three-ton capacity with a 
three-foot stroke. 


the vertical type machines in this range is the re- 


\n important design feature of 


traction of the tool from the cut on the return 
stroke. This feature prevents the broach teeth from 
rubbing the part and permits the operator to re 


move the part trom the machine while the ram 


Fig. 1. (left) The time required to broach this 
business-machine part is twelve seconds, including 
loading, cutting, unloading and gaging. 


Fig. 2. (above) Increased production from 1250 to 
1800 pieces per day was obtained on this part by 
substituting horizontal broaching for the former 
rough milling and horizontal broaching operations. 


returns. In the case of the horizontal machines, 
the tool or the part is removed from the machine 
before the ram returns. 

Strip broaching, a term used to describe both 
surface and internal broaching. is distinctive be 
cause the broach is not removed from the cut on 
the return stroke. The cost of this type of machine 
is less than that for a standard vertical or hori- 
zontal machine. By comparison with other meth 
ods, the disadvantage of rubbing finish teeth over 
the cut is outweighed by the advantages of close 
tolerances. good finishes and shorter operation 
time. 

Design of tools for internal broaching requires 


careful planning because the tool must carry the 


chips through the entire cut. Fixtures are rela 


tively simple because the part surrounds the cut 
and supports itself. In the case of surface broach 
ing. the reverse is true. Broach design is simple 
but the fixture must be capable ol supporting the 
part without allowing distortion under the cutting 
forces. which are much greater than those devel- 
oped in grinding or milling. Consequently, surface 
broaches must be heavy enough to damp vibrations 


resulting from these forces, 
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Fig. 3. All teeth on this ratchet are broached in one 
pass, reducing the process time from seven minutes 


to 20 seconds per part. 


consideration The length determines the cutting 


oth of the broach is also an important desig 
evele and it must be suited to the stroke of the 
machine on which the tool will he used. By way 
example. if the average cut pet tooth is O.OOL i 


1 


on light cuts for rough and finish teeth. the ren i 
of 0.015 inch requires a blade with 15 teeth lf 
the pitch is °y inch. the number of teeth times the 
pitch equals the blade length or. in this case. 5 
The length of the broach will change if lighter 


feeds per tooth are taken or if the pitcl 


broaching operations can be su 


tool designer foresees difficulties tl 
ove troublesome to shop personnel. The d 
should become familiar with the dimensi 
necessary for setup. All essential dimensions s! 
he placed a separate drawing or chart 
this information, setup men can locate fixtu 
shim broaches to meet dimensi 


Subsequent setups will be unl 


requirem 
if the original chart dimensions have beer 
no matter how much blade material has 
ground off during resharpening. This proper 
ning by the designer can help eliminate ti 
suming “cut and try practices 

Broaching tools are usually more costly 
milling cutters. However, distinct cost-savit 
vantages will more than offset the higher 
outlay for broaching. 

Cost savings can be in the form of reduce 
chining time. For example, the slot in 
plug. Fig. 2. was originally rough milled. four 
at a time, to produce between 600 and 700 
per day Finish broachinge of the part, one at 
time, on a_ horizontal machine. produced 1250 
pieces pet day The two-operation method was 
revised when it was learned that both operations 


could be performed on a chain tvpe horizonta 


at the increased rate of 4800 pieces pel 

another instance. broaching. rather than 

teeth on a ratchet. Fig. 3. reduced cutting 
time from seven minutes to 20 seconds. 

Other advantages of broaching include improved 
tool utilization. better finishes and closer tolerances. 
Often. broaching is economically favorable because 
multiple cuts can be made on one broach which 
would need two more operations on a miller. 
These advantages should not be overlooked by any 


company that is looking for wavs to cut costs. 





Query Checks Problem-Solving in Smaller Firms 


hon do small and medium sized manufact 1 


firms (from 50 to 1500 employees | solve their te 


nical problems? According to a study made for the 
Othice of Technical Services of the U.S Dept. of 
Commerce, they depend primarily on in-plant ex 
periments and tests to shed light on problems 

equipment. new product development. quality ind 
product maintenance, raw materials and finished 


components and product improvement. Seeror 
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source of help is material and equipment suppliers 
Large firms provide Suc h services in ordet to com- 
pete for small business customers 

Conscious programs for generating ideas and foi 
solving technical problems are carried on by 65 pet 
cent of the 500 firms queried. As might be exper ted. 
the newer and more scientifically oriented industries 
are most active in research: electrical firms. for ex 


umple, appeared particularly research minded. 





Cold Extrusion of Titanium 


By A. M. Sabroff 
R. A. Sannicandro 
P. D. Frost 


Light Metals Div. 
Battelle Memorial Institute 
Columbus, Ohio 


Air Force-sponsored research has 
demonstrated that unalloyed titanium 
ean be successfully cold extruded into 
solid and hollow shapes. Punch and die 
designs, equipment, lubricants and test 
results are covered by the authors. 


ya 


As GREATER NUMBERS of titanium parts are used 
in aircraft, the need for lower-cost manufacturing 
methods is increased. Several years ago, the possi- 
bility of cold extruding titanium was first investi- 
gated. Initial work on the extrusion of solid parts 
demonstrated that unalloyed titanium could be 
shaped without machining and that the resultant 
work hardening strengthened the parts. 

This early work was confined to the extrusion of 
solid shafts and similar parts. While the extrusion 
of solid parts offers many advantages, many aircraft 
parts are hollow. Accordingly, research was under- 
taken to find out whether extrusion of cups and 
similar shapes was feasible. 


Experimental Procedures 


Experimental studies were conducted with a 700- 
ton hydraulic press, Fig. 1, comparable to those used 
in commercial cold extrusion operations. The billet 
Abstracted from Paper 119, “Design Considerations 
for Cold Extrusion of Titanium,” presented at the 
26th ASTE Annual Meeting. Copies of the complete 
paper can be purchased from Society Headquarters. 
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material was AMS 4900 titanium purchased in_ the 
form of rolled bar, annealed and centerless-ground 
to a diameter of 1.480 inches. This billet size was 
used throughout the studies to simplify tooling re- 


quirements. Material properties were: 


ltimate strength, psi 


strength, 0.2 per 


ld 

leduct n are r if 
reduction in area, percent 
longation, percent l 


{ 
Vie a 
I 
E 
I 


lardness, Bhn 


The tool assembly was constructed so that experi- 
ments could be performed on each of the three types 
of operation in cold extrusion: forward extrusion 
of solid bars, forward extrusion of hollow cylinders 
and backward extrusion. 

A schematic drawing of the complete tool assem- 
bly for forward extrusion of solid bars is shown in 
Fig. 2. The die and container are press-fitted into 
tapered double shrink rings with a force of 150 tons. 
This design permits easy replacement of the contain- 
er and die and, at the same time, provides adequate 
support. Sealing force between the container, die, 
backing plate and die. holder is provided by the 
clamp ring, which is bolted to the die holder. 

The ejector is operated by a 100-ton-capacity die 
cushion located below the bolster plate of the press. 
While the ejector pin is in its lowered position, a 
bar six inches in length can be extruded. To mini- 
mize the number of parts required for various di 
sizes, interchangeable bushings are mounted in the 
backing plate and die holder. Similarly, the ejector 
assembly is designed so that only the floating ejec- 
tor pin need conform with a given die size. 

By using a die insert, which also serves as an 
extension of the ejector pin, and replacing the punch 
as shown in Fig. 3, the assembly can be transformed 
for backward extrusion. In backward extrusion, the 


punch is, in essence, a fixed piercing mandrel; that 
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Fig. 1. Experimental extrusion of unalloyed titanium is performed on a 700-ton hydraulic press. 
is, it is integral with the ram, which functions only 
as a guide. 
lhe equipment requirements for forward extrud 
ing hollow cups are essentially the same as for for . ; Moving platen NSS 
° ° ° ‘ ‘ < “ 
ward extruding solid bars. The only difference is ee Varese ee 
that a stepped or fixed-mandrel punch is used. For OM 4 fy Punch “4/7 (LL) 
: d 3 pay yholder pias J 
the experimental work on forward extrusion of \ 
; ; \ ress / 
hollow shapes, the die and container were combined \ late N! / 
into one unit, Fig. 4, because earlier work on solid 4K 7 r, 
shapes had revealed that alignment was a problem | Retainer ring 
In designing the original tool assembly, the sel Container—— 


; Intermediate ring—\ f—Punch 
tion of the various components was governed by th 


ad au [Clamp ring-\ \ 
load-carrying and wear-resistance requirements Feo) 6|/ met Fb 
. } Containe A he AYNN LF 
Wherever possible, lit? i A\\\\ 
A A\\\ Y 







ondefo g tool steels were y i} | Clampin 
n ndef rming tool steel wer shrink ring| II \ | a P 9g 
used for parts requiring a precision fit in order to A\tORA\\\\ / 
tain close dimensional tolerances during heat Die ANZ NS ete 
maintain ciose <¢ pas 1iona olerances ¢ _—e 1e€8a shrink ring : h \ S = \ a x retainer 
treatment. It was discovered that the critical com } FAXAAAYZ, AN 
ponents—container, die and bushings—required — SN) peso ey 
Sy ector 
greater wear resistance than comparable components ry Me - Lo» ra ‘bushing 
for steel extrusion. For forward extrusion of solid FAY 


Af Pdieholder ; os, Yj 4 
shapes, AISI type A2 tool steel (60-62 Re) was used LANE LZ noo eae Kae Spacer 


} 
for the container. D2 tool steel (59-60 R, ) for the \\ Bolster ~— a s 


SA SS 
die and A6 tool steel (60-63 Re) for the bushings OIOIIIIIT, 
For the studies on hollow shapes, Tl tool steel was 
used for punches and ejector pins and A2 tool steel 
for dies. These parts were hardened to 60-62 R Ejector 


Coatings and Lubricants 


In the initial phase of the program, studies of 
forward extrusion of solid round bars were con- Fig. 2. Punch and die for forward extrusion of solid 
ducted to seek improved methods of lubrication. round bars, Clamp ring is bolted to die holder. 
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Fig. 3. 


Punch and die for backward extrusion of cups. 


lest conditions, which were held constant through 


out the studies were: 


During a series of preliminary experiments it 
was found that the shape of the die entry had 

marked effect on the extrusion pressure. Approxi 
mately 10 to 15 percent less force was required with 
i die design embodying a 14-inch bearing radius 
than with a design having a sharp corner at the die 
entry, which is favored by many cold extruders of 
steel. Consequently, the radiused die design 


idopted for all of the tests on 


was 
forward extrusion. 
The initial tests were conducted at punch speeds 
of 6, 20 and 80 ipm. Billets were extruded at each 
speed using combinations of three experimental 
coatings and three lubricants. Coatings were fluo- 
ride-phosphate, oxidized fluoride-phosphate, and an- 
odic. Lubricants were waxes, soaps, and a mixture 
of gum resin, graphite and molybdenum disulfide 
Extrusion pressure-and surface finish were the cri 
teria by which the various conditions were evaluated. 
Varying the extrusion speed from 60 to 80 ipm 
had no significant effect on the extrusion pressure 
required or on the surface finish attained with the 
various coating-lubricant combinations. Since a 
speed of 80 ipm approaches the conditions employed 
in commercial cold extrusion, this speed was adopted 
for subsequent studies 
exhibited no marked 


[he coatings. in themselves, 


differences in performance. Rather, the effectiveness 
of a given coating in reducing the extrusion pres 
sure and producing a good finish was dependent on 
the lubricant used. Generally. the gum resin-solid 
film lubricant produced the best surface finish but 


required comparatively high pressures Wax on the 
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Fig. 4. Punch and die for forward ex- 


trusion of cups. 


other hand, generally required the lowest pl 


essu©res 
but gave the poorest surface finishes. The best su 


face finishes, 30 to 60 microinches. rms. were ob 


tained with the gum resin-solid film lubricant with 
the fluoride and oxidized fluoride coatings. Thus 
of the coatings studied, the fluoride coatings would 
be the most desirable for production operations 

\ total of 38 lubricants were evaluated. Solid 
films, waxes and soaps were used both alone and in 
combination with various carriers. Of the classes of 
materials tried, only the solid-film lubricants gave 
surface finishes in the 30-60 microinch range 

Both the amount and type of solid-film lubricant 
marked 


finish. 


suspended in the gum-resin carrier had a 


effect on extrusion pressure and surface 


Graphite was the most effective lubricant. followed 
in order by molybdenum disulfide and boron nitride. 
\t a given total solids content, mixtures containing 


graphite required lowe and generally 
better 


disulfide and boron nitride alone. 


pressures 


cave surfaces than mixtures of molydenum 
The best surfaces 
were produced with mixtures containing a maximum 


solids content of 10 percent. Mixtures containing 


Table 1—Backward-Extruded Parts 
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Fig. 5. Three different 
punch designs used in 


backward extrusion. 


lo and 20 percent graphite required lower pressures 
nut gave slightly rougher surfaces, apparently is 
result of lubricant build-up. 

The best combinations of extrusion pressure and 
surface finish were attained with mixtures 

it graphite and > percent graphite plus o pet 

olvbdenum disulfide in a= self-drving 

resi extrusion pressures were of the order 


170,000 to 175,000 psi with these materials 


Extrusion of Hollow Shapes 


In the studies on backward and forward extrusi 
of hollow shapes, each type of extrusion was inves 
tigated separately, rather than as a consecutive 
operation in integrated process for making a part 
This made it possible to determine the effect of 
process variables such as extrusion reduction and 
tool design. On the basis of the lubrication studies, 
the fluoride-phosphate coating in conjunction with 
the 10 percent graphite-gum resin lubricant was 
adopted as the billet lubrication practice. Tests were 
conducted at pun h speeds of 6 and 80 ipm to deter 
nine whether extrusion speed had any effect on 
either extrusion pressure or tool life. In addition, 
studies on metal flow during extrusion under various 
conditions were made by using split billets with 


square orids inscribed on the dividing pl ines 


Backward Extrusion: The principal variables 
investigated in backward extrusion were extrusion 
reduction and punch design. Billets 1.480 inches in 
diameter by Ll, inches long were extruded with 30 
LO and 50 percent reductions to produce 1.500-ineh 
OD cups. Cup sizes are shown in TABLE 1. Punches 


with three different tip configurations—round, blunt 


and tapered—-were evaluated for each reduction, 


Fig. 5 


Data for the backward-extrusion experiments are 
presented in TABLE 2. Originally, it was planned to 


extrude one split billet and at least three solid billets 
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tapers", _ 
, ie 


with each punch at each reduction and speed 
the extremely high pressures required, however, (up 
to 394,000 psi} a number of the punches failed be 
fore a complete set of experiments could be made. 
In each ease, fracture occurred at the transition be 
tween the straight and tapered portions of the punch 

At least one extrusion, either split or solid, was 
obtained for each punch configuration and reduction 
at a punch speed of 6 ipm. Extrusions at a speed of 
ol ipm were obtained only with the tapered punch 
it a 40 percent reduction and the round punch at 
90 percent reduction. In each case, increasing th 
speed from 6 to 80 ipm had no significant effect o1 
the maximum extrusion pressure 

Although requiring lower extrusion pressures, thi 
round-tipped punch generally produced poorer in 
side surface finishes than either the blunt or tapered 
designs. No galling occurred with blunt and tapered 
punches and the inside surfaces of the cups were 


equally smooth 


Forward Extrusion: In forward extrusion of 
hollow shapes, premachined cup-shaped billets wer 
extruded through 90-deg conical dies with reduc 
tions of 20, 30, 40, 50 and 60 percent. The billets 
were in the form of straight-wall cylinders with flat 
bottoms chamfered at the edge to mate the die face 
Outside diameter of the billets was 1.480 inches; ID 
was 9.875 inch. Ordinarily, the hollow billet for th 
forward extrusion of a cvlinder would be formed i: 
a prec eding backward extrusion operation in which 
the diameter of the cylinder is established and the 
bottom portion of the billet is formed to the final 
outside diameter of the eylinder. Thus, in the for 
ward-extrusion step, the bottom of the billet extends 
through the die and only the side wall is reduced 
Since each of these operations was studied sepa- 
rately, it was not possible to employ this procedure 
during the tests. 


The dimensions of the billets and extruded cups 


b7 








Extrusion 
Reduction 


Billet Dimensions Extruded-Cup Dimensions 


B D E 








EXTRUDED CUP 


for each reduction are shown in Fig. 6. Punch de- 
sign is shown in Fig. 7. This design allowed the 
mandrel to contact the billet 14, inch ahead of the 
pune h shoulder and prevented the billet from flow- 
ing laterally into the die annulus at the start of 
extrusion. 

At least three billets were extruded at each punch 
speed for each reduction. In addition, one split 
billet was extruded at each reduction at a punch 
speed of 6 ipm to study metal flow. Data for the 
forward extrusion tests are presented in TABLE 3. 
Increasing the extrusion speed from 6 to 80 ipm 
generally had a slightly greater effect on the extru- 
sion pressure than in the studies on forward extru- 


sion of solid bars. The increase in pressure with 


extrusion speed was generally less than 10,000 psi 


and was not considered a serious drawback. 
Smooth surface finishes—60 microinches, rms. 
or better—were obtained on both the inside and 
outside of the extruded cups. There was no evidence 
of galling on either the punch or dies in any of the 
tests. The typical appearance of the cups forward- 


extruded at each reduction is shown in Fig. 8. 


Table 2—Backward-Extrusion Tests 


Fig. 6. Dimensions of billets and extruded cups for 
various reductions employed in forward extrusion. 


Metal flow during extrusion, as studied by means 
of the scribed grid lines on the plane surfaces of the 
split billets, Fig. 9, was in close agreement with flow 
patterns that have been reported for steel extrusions. 
In backward extrusion, the top surface of the billet 
flows and expands under the punch to form the in- 
side surface of the extruded cup. As the punch ad- 
vances against the billet, the layer of metal directly 
beneath the punch undergoes severe axial compres- 
sion and flows radially into the annular space be- 
tween the punch and container. Radial extension 
and compression are greatest at the billet-punch 
interface and approach zero at the outer surface of 
the billet where radial flow is prevented by the con- 
tainer wall. Deformation at the outer surface occurs 
principally as axial extension. 

Elongation of the grid zones is nearly uniform 
over the extruded cross section, its magnitude being 


a function of the ratio of cross-sectional areas of 








Extrusion Design Number Extrusion Total 
Reduction of of Pressure Work 
t) Punch Tests 








Fixed 
mandrel 





~Q860- 


Fig. 7. Punch design for for- 


ward extrusion of hollow cups. 





Fig. 8. Typical forward-ex- 
truded cups. Billet is at 
extreme left; from left to 
right, reductions are 20, 
30, 40, 50 and 60 percent. 


container to punch (the extrusion ratio). The layers 
of metal in the inner grid zones, however, are sub 
jected to additional shear deformations which shar] 
ly increase in magnitude at the billet-punch interface 
Thus, the inner surface is worked more severely thar 
the outer surface during extrusion. 

Punch-tip design affects both the depth of 
being deformed under the punch and the path 
deformation. With the round punch. deformation is 
gradual and requires less shear for radial flow 
Deformation of the test specimens extends about 
inch ahead of the punch tip. The blunt punch offers 
greater restraint to radial flow from the center of 
the billet because deformation takes place 
ibruptly and over a longer path. As a result, the 
metal at the billet-punch interface undergoes a great 
er amount of shear. A greater volume of the unex 
truded billet is deformed with this punch design, 
extending about 42 inch ahead of the punch tip in 
the test specimens. 

rhe tapered punch would be expected to be inter- 
mediate between the round and blunt designs 
facilitating radial flow. With the edge of this punch 
being sharper than that used for the blunt-tip design. 


however, the advantage of the taper was not realized. 


Table 3—Forward-Extrusion 





Extrusion Number 
Reduction of 
Tests 


Extrusion Total 
Pressure Work 
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The inner surface underwent greater distortion than 
with the tapered punch, Grid distortion ahead of 
the punch was about the same as for the blunt punch. 

In forward extrusion of cupped billets, maximum 


deformation is in the radial direction. During the 


initial stage of extrusion. the bottom of the billet 


advances into the die with only a slight amount of 
deformation, the grid lines being only slightly dis- 
torted. As extrusion proe eeds. flow becomes marked- 
vy nonuniform because of the action of shear stresses 
on the outer fibers. The amount of shear increases 
with increasing reduction. Deformation at the inner 
surfaces occurs principally by axial elongation and 
radial compression, with practically no shear. even 
it high reductions. In contrast to backward extru 
sion, the surface is more severely worked than the 
inner surface. 

Grain and fiber structures of the test specimens 
corresponded with the metal-flow patterns indicated 


by the split billets. Grain is coarsest where the least 


Fig. 9. Grid lines show metal deformation 
in backward extrusion (left) and forward 
extrusion (right). Reduction is 30 per- 
cent. A blunt-tipped punch was used to 
form the backward extrusion. 





Fig. 10. Backward-extruded parts, showing grain 
structure. Cups were formed by round, blunt and 
tapered punches. Reduction is 50 percent. 


amount of deformation ocurred and finest in zones 


of maximum deformation. Fig. 10. 


Work Hardening 


Hardness measurements were made on the longi- 
tudinal cross sections of the extruded cups to deter- 
mine the variations in work hardening occurring as 
a result of nonuniform deformation of the cross sec- 
tion and varving amounts of cold work at different 
reductions. Hardnesses were measured on a Vickers 
tester with a diamond-point indenter at a 10-kg load 

rhe inside surface of the backward-extruded cups 
ranges from about 5 to 25 Vhn harder than the out- 
side surface. The spread in hardness decreases with 
increasing reduction, Fig. 11. Hardness along the 
wall also varies with punch design, over a range 
ot about 15 Vhn. increasing in the following order 
round, blunt, tapered. The effect of punch design is 
most pronounced on the depth of hardening at the 
bottom of the cups. The hardness 14 inch from the 
bottom of the « ups is 25 to 35 Vhn greater with the 
blunt and tapered punches than with the round de- 
sign. The over-all hardening effect is appreciable. 
varying from 60 to 75 Vhn over the test range. 


Following the pattern of deformation, the hard 


ness across the wall of the forward-extruded cups 
is greater at the outside than at the inside surface. 
The spread in hardness decreases from about 20 
Vhn for a 20 percent reduction to about 10 Vhn for 
a 60 percent reduction. Hardness at the outside 
diameter increases only slightly with increasing re 
duction. the greatest effect being along the inner 
portion of the wall. The over-all hardness increase 


varies between 40 and 65 Vhn, exe ept tor the bottom 


of the cup, which is only slightly deformed and is 


hardened about 10 to 15 Vhn. 


Pressure Requirements 


Phe extent to which the cold extrusion process can 
ultimately be employed for fabricating titanium 
parts will be governed largely by the attendant work- 
ing pressures, This limitation presents itself because 
the relatively high pressures that may be encoun 
tered in cold extrusion, as compared to other metal- 
working processes, can impose stresses on the tools 
far beyond the practical limits of design. 

Results of the tests showed that forward extrusion 
of both solid and hollow shapes can readily be pet 
formed at working pressures commonly used in 
metal fabrication. The principles of tool design and 
construction established for the cold extrusion of 
steel generally apply to titanium. 

Backward extrusion, however, poses difficult tool- 
ing problems because of the enormous pressures 
required. Stresses are beyond the practical limita- 
tions of most of the common tool materials, even 
the ultrahigh-strength. high-speed tool steels used for 
the punches during the experiments. 

It is believed, however, that a more rigorous 
examination of punch design and construction will 
both permit extrusion at lower pressures and pro- 
long punch life. When this is achieved, the process 
should offer an attractive cost saving over methods 


of fabricating tubular parts 


TAPERED 


Fig. 11. Hardness of extruded cups varies over the surface. Numerals indicate Vickers hardness number. 
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Cutting and Grinding Fluids 


By E. L. BH. Bastian 


Senior Engineer, Manufacturing 
Shell Oil Co. 
New York, N. Y. 


' 
. riON OF cutting or grinding fluids i 
fluenced by initial cost. tunction, type of results 
required and available facilities for handling fluids 
The types of fluids include water-based solutions. 
dispersions and emulsions: chemically inactive oils: 
chemically active oils: and synthetic and gaseous 
fluids. This discussion is limited to water-base ar 
oil type fluids 

Where cooling is the most important require 
ment. water-base emulsions or solutions are usually 
best. If rubbing and friction problems are anti 
pated, as in low-speed broaching and threading, at 
oil type fluid is usually preferred because of its ant 


welding properties. 


Work Materials: 


influences the selection of cutting 


The type ol work materia 
fluid 


strongly 
High-carbon and hard alloy steels. for instance ire 


best machined with chemically active oils contair 


ing sulfurized fatty oils or equivalent compounds 

For machining tough “stringy” low-carbon steel 
straight sulfurized mineral oils are commonly used 
These minimize tearing and rough finishes caused 
by built-up edges on cutting tools. The active sulfur 
forms a low-shear iron-sulfide film on steel surfaces 
facilitating cutting action. 

In machining tough ferrous alloys (as in tapping 
or threading stainless steels). chlorinated or sulf 
chlorinated oils perform well. Chlorine, released 
actively at relatively low temperatures. appears to 
act as a “stopgap” between polar type fatty oil com- 


pounds and the heavier EP (extreme pressure) films 


Senior member ASTE Greater New York chapter. 
Abstracted from Paper 50. “Cutting Fluids.” pre- 
sented at the 26th ASTE Annual Meeting. Copies 
of the complete paper are available from Society 
Headquarters, 
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formed by active sulfur compounds at high tool 


temperatures 
Machining 


dry. Sometimes an emulsion is applied as a cool- 


of cast iron is most often performed 


ant and to reduce dust. Since cast iron is susce} 


good anti 


tible to rusting. the emulsion must have 
rusting properties 

Most copper and copper alloys, in¢ luding the or 
dinary brasses and bronzes, require chemically in- 
Either oils o1 
Where both 


steel and brass must be machined with the same 


active oils to prevent staining. 


water-base emulsions may be used. 
cutting fluid. a compromise is necessary. 

Aluminum and aluminum alloys are machined 
with either oils or emulsions. Aluminum can also 
be machined dry, depending on the machinability 
of the alloy and the severity of the operation. Where 
ils are used, light viscosities are preferred to secure 
good cooling from a rapid, full flow. 

Magnesium is machined dry or with light-viscosity 


? 


nactive oils. Sharp tools help to avoid rubbing 


Mineral oils. min 


eral-fatty oil blends or inactive sulfurized fatty-min 


and build-up of frictional heat 


eral oils are frequently used. Aqueous emulsions o1 
other water-based fluids are not recommended for 
magnesium. 

The principal nometallic materials that are ma- 
chined are the plastics. both thermoplastic and 
thermosetting types. While lubrication is required. 


the chief function of the cutting fluid is to cool. 


Type of Operation: Cutting fluid selection is 
influenced by the type of operation. as well as the 
work material. For vertical surface broaching of 
mild steels. water-base emulsions or solutions may 
be used effectively. although oil is usually pre- 
ferred. Horizontal internal broaching of steel re 
quires a heavier-bodied. more chemically active oil 
than vertical surface broaching. even when cutting 
the same material under the same conditions. 

Tapping and threading of steel are best done with 


active mineral-fattty oil blends that give lubricity 


9] 


spinjy Suiy4yn> 





and friction reduction at the low cutting speeds used 
in these operations. Gear cutting, gear shaping and 
shaving usually require active mineral oil blends 
to ensure smooth finishes. 

Some degree of lubricity is required for drilling. 
boring and planing to prevent chatter and frictional 
heat, and to carry away heat generated by chip for- 
mation. New types of tools for boring and tre- 
panning operate at extremely high speeds while 
holding close tolerances and excellent finishes. Cut 
ting oils for these operations are pumped into and 
around hollow tools under high pressures. forcing 
the chips away from the cutting edges and flushing 
them out of the hole. Cutting oils for this type of 
operation must have good EP properties, must be 
of low viscosity for ready flow in the system and 
must have good metal wetting or oiliness properties. 

Both light-viscosity additive oils and soluble oil 
emulsions or solutions are used in milling. The ad- 
ditive oils are employed with HSS tools: the sol- 
uble oils with carbides. 

Usually. a light-viscosity chemically active oil 
containing a fatty oil is found best for general au- 
tomatic screw machine work on steel. Planing and 
shaping ordinarily require no cutting fluid. In 
heavy planing. an emulsion brushed on the work 
surface ahead of the tool provides moderate cooling 
and facilitates cutting. 

Turning and related single-point cutting opera- 


tions are done with either oil tvpe or emulsion 


fluids. Sawing operations require soluble oils to 


clear the saw teeth, prevent chip adhesion. carry 


away heat and minimize vibration by cushioning 
cutting action. 

Active mineral oils are frequently used for thread 
grinding. Such oils perform better than emulsions 
when using fine-grit. dense wheels. Emulsions tend 
to load up the wheel and prematurely glaze the 
grinding surfaces. Thread grinding oils are usually 
higher in viscosity than other cutting oils to min 
imize the amount of oil thrown off the wheel. 

Cylindrical. centerless and surface grinding op 
erations on ordinary ferrous and nonferrous metals 
are facilitated with emulsion type coolants. An 
opaque. milky-white emulsion is most commonly 
used. As coolants. such emulsions are inexpensive. 
efficient for many grinding jobs and. if properly 
formulated. cope with difficulties such as water 
hardness and ordinary contaminants 

Translucent grinding emulsions, prepared from 
highly compounded grinding oils. are particularly 
adapted for fine finish grinding. They permit the 
overator to see the line of contact between the 
wheel and the work at all times. 

Paste type compounds are also used in preparing 
coolants for grinding. These contain a high-con- 
centration soap and may also contain fatty oils that 
impart good wetting and lubricating properties. An 
excess of fatty oils in the emulsion. however. leads 
to loading of the grinding wheel and formation of 
deposits in the coolant system. Chip settling may 
also be slowed bv excess fatty content in the fluid. 

\ general guide to the selection of cutting fluids 


is contained in the accompanying table. 


Recommended Grinding and Cutting Fluids 





Type 
of Low-Carbon 


High-Carbon 
Operation Steel Steel Steel 


Cast Nickel, Copper Brass 
Iron Monel Bronze 


Stainless 


Material 


Aluminum Magnesium 








The Tool Engineer 





First Chapter in Florida 

Land of the Count-Down 

California Beckons 

Canadian Campus Conference 

Exploring Space: New England .. . . 100 
Exploring Space: Indiana 


Connecticut Day 


Chapter on Busman’s Holiday .... 


Members in the News 

In the National Spotlight 
Tomorrow’s Tool Engineers 
Chapter News & Views 
Chapter News Index 

Chips & Chatter 


Coming Meetings 











The future for Florida’s tool engi- 
neers looks great to Chairman Stan 
Brig. Gen. William  L. 
Rogers, vice commander of Cape 
Canaveral; and Senator Ted Cabot. 


Petren; 


First Chapter in Florida 


Blessed with a good reund number, Southeast 
Florida Chapter 150 was chartered May 29 at the 
Galt Ocean Mile, newest and most posh hotel in the 
fastest growing citv of the fastest growing state 
AST ’s 


latest satellite unit. the first in Florida. filled a vital 


The Fort Lauderdale launching of the 


organizational gap in one of the state's most vital 
areas of activity—an organization for the men who 
provide the precision tools used to produce the 
missiles now nesting at Cape Canaveral. 

Chapter Chairman Stanley J. Petren, president 
of the Florida Tool & Gage Co. at Fort Lauderdale. 
predicted the chapter would grow from its charter- 
ing strength of 131 to more than 200 in a year. 

Most of the members come from the missile, elec- 
tronic, aircraft engine and accessory industries that 
are burgeoning in the Gold Coast counties of Brow- 
ard, Dade, and Palm Beach. So it was especially 
appropriate that the main speaker should be Brig 
Gen. William L. Rogers, vice commander of the 
Missile Test Center at Canaveral ( Patrick Air Base. ) 

Warning that 


surely bring catastrophe tomorrow,” the general 


“complacency in our time will 


pledged that the $400 million investment and the 
19.000 personnel at the test center were dedicated 
to doing everything feasible to provide sufficient 
long-range missile combat capacity—a deterrent 
capability—for the free world as soon as possible. 

“If you,” he said. “as leaders of industry and the 
community, continue to support us and insist on 
constant 


military preparedness, the applause of 


future generations will be one of the values re 
ceived on our investment.” 

General Rogers reminded the tool engineers and 
their guests that missiles, regardless of how well 
they have performed under test conditions, are use- 


less to the defense of the country until military 


crews are capable of assembling, maintaining, and 


launching them. To this end. he declared 


“we have 


94 


military personnel at the Cape right now training on 


the Au 


Force’s Thor. Snark, Bomare, and the 
Army's Redstone.” 

The general reassured the Floridians that neither 
the $6 million monthly payroll at Patrick, nor the 
manv millions invested in supporting industries. 
are in jeopardy. 

“I understand that since the establishment of the 
Pacific Missile Range, rumors have occasionally 
developed concerning the permanency of our oper- 
ations here in Florida. . . . There is nothing in the 
future of Patrick but growth and expansion. It will 
not in any way compete with the Pacific range, 
which is being established primarily to train crews 
on missiles already out of the development stage.” 

ASTE Vice President H. Dale Long was chartet 
ing officer, assisted by Staff Administrator Marvin 
J. Bunting. Herbert D. Hall, past chairman of the 
national program committee, was toastmastet 

Among the ASTE’s guests were Fort Lauderdale 
City Commissioner Edward H. Johns; State Senator 
Ted Cabot: Ted David, speaker of the House from 
1949 to 1956; Arthur W. Saarinen, president of the 
: and Mayor 


Fort Lauderdale Chamber of Commerce 


Horace S. Miller of West Palm Beach. 


Vice President H. Dale Long swears in officers of 
Southeast Florida Chapter 150: Stanley J. 
chairman; Thomas L. Williams, first vice chairman; 
C. James Brindell, second vice chairman; Paul N. 
Krebs, treasurer; and Joseph P. Bowles, secretary. 


Petren, 





Land of the Count-Down 


Count-Down 


comes of age 


. 

I: LORIDA- —land of sunshine and of the count 
down, land of mermaids and missiles. land of 
and honey and bilk and money has taken anotl 
conhdent step toward industrial maturity with the 
of the first chapter of the ASTE. 
Former Speaker of the House Ted David, who’s 


talked up as cubernatorial material at 


lormatior 


understatement inp a clitnale 
statement, said at the chartering in Fort Laud 
dale: “When tool engineers arrive in Florid: 
lustry cannot be far behind. 

Industry's already there. of course Phe 
members of Chapter 150 aren't tourists. Organiza 
tion of the new Society unit, in fact, gives overdus 
national recognition to the industrial competer 
and manufacturing knowledge of the area. 

Gwilym A. Price. president of Westinghouse. re 
cently characterized the new Florida hurricane 
“Highly technical industries are plunging the South 
and most dramatically, Florida, into an advanced 
state of technology. That is the deeper significan 
of your industrialization here—so much of it is new 
industry based on research chemi al. nocleonics 
electronics ‘ie 


The missiles and related industries, especially 


electronics, are expanding just about as fast as 
buildings can be constructed and engineers am 
technicians hired. The list of concerns engaged 
missile and related contracts and subcontracts i 
state reads like a Blue Book of America’s great 
aviation and communications industries: Marti: 
Lockheed. 
Westinghouse, Sperry-Rand, General Electric, RCA, 
Minneapolis-Honeywell. 


Only two davs before the chartering of South 


Convair, Northrop, Douglas, Boeing. 


east Florida chapter. Pratt & Whitney dedicated a 
(90.000-square-foot, multimillion dollar  researct 
plant in Palm Beach County. 

But despite the spectacular nature of the missil: 
program and the large direct and indirect contri 
bution it is making to the state’s economy, the real 


bread-and-butter of Florida’s industrial prosperity 
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by M. L. Stone 


comes from the great diversity of plants which 
produce goods for civilian rather than military use 
Of the 21 major manufacturing industry classi 

ations recognized by the Federal Government. 

Florida obtained representative plants in 20 of 
them during the past two vears. The state already 
was well represented in the 21st. tobacco products 
this diversifiicatio: 

protecting then 

in periods ot recession. and that it ts 

nsurance against the type of circus-tent collapse 
that knocked the state down for the count in 1926 
Because of this unpleasant memory, “boom” is 

a dirty word in Florida. It connotes “or bust.” 
Nevertheless, there's been a noteworthy revival of 
a decidedly heady feeling across the state, and it’s 


ot confined to real estate or tourism this time 


5 noe at these random facts 

@ In 1950, Florida was 20th in population (2, 
771.305) among the states: in 1957, 13th (4. 
790,000): in 10 more vears. the guess is 8th 
7 JOO.000 plus 

@® Broward County. home of ASTI chapter, in- 
creased 144.5 percent in population from 1950-56 
@ In 1956, 441 new plants were established in 
the state; in L957, more than 700. Broward-Dade 
Palm Beach area lured 225 new plants in 1956, 
with 7608 employees: 350 new plants in 1957. 
@ Florida led the entire country in manufa 
turing employment increase during 1957, both 
numerically and percentagewise, with only five 
states showing Increases and 40 showing losses 
U.S. Average. 4.9 percent decline: Florida, up 9.5. 

@® Electronics manufacturing industry alone has 
tripled in three vears to LOO firms, LO.OOO employ 
nent, annual payroll topping 540,000,000, 

@ Atomic Energy Commission’s current budget 
in Florida is $16.214.000, of which $12,000,000 
goes to operation of one electronics factory. 


@ Annual payroll of just four companies in 
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Count-Down 
Count-Down 


electronics-engineering fields, established in Fort 
Lauderdale in past two years, is better than $2 
250.000. 

@ Three years ago there were six machine tool 
shops in the Lauderdale area: now there are 30 
in the phone book. 

@ Florida Power & Light will spend $450,000,- 
OOO in next five years on expansion. 

@® Eight of the larger electronic manufacturing 
plants employ a total of 7200 people—and all except 
one have begun Florida operations since 1955 

@ Florida has appropriated $5,165,000 for nu- 
clear research at state universities: has established 
a Nuclear Development Commission and retained a 
top-notch research firm to advise it on how to keep 
atop the atomic world. 

@ Besides Cape Canaveral, Florida has 16 major 
military installations, including Eglin Air Force 
Base on the opposite coast where 15.000 people are 
engaged in missile testing and other defense work. 

@ There are new, major overhaul facilities for ex- 
isting jets, including DC-8’s, the upcoming offering 
of major airlines. 


Now. What's the truth about all this? So many 
plants came in, sure, but how many went out? 
How many people are unemployed? Is the coun- 
try overbuilt, oversold, overextended? Is_ the 
peninsula a horn of plenty, or is it in a dilemma 
as a result of blowing its own horn? 

For some strange reason, none of the elaborate 
brochures put out by the hornblowers contain 
answers to such questions. One gets the feeling 
that the press releases are highly eclectic. Now 
and then an unreconstructed Yankee will rebel 
against the ballyhoo boys. One of them, the vice 
president and general manager of a large, new 
machine tool distributing firm launched last fall 
by an entente of Northern companies, blurted out 
his own agonizing appraisal: 

“Do you want to know the truth? Of course 
we're overbuilt. We've got growing pains, plenty 
of them. There’s a big labor surplus which we 
can’t cope with. And they’re not all octogenarians, 
either; too many of them are young marrieds who 
come down here with $400, a station wagon full of 
mortgaged kids, a high standard of living to main- 
tain, and no jobs to find. Some of them go into 


= 


business, and some of them go back north, broke. 
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We've got a long way to go to catch up with our 
population down here.” 

But it remains that industry its growing like 
the subtropical flora, for six good reasons: a 
market; a labor supply lured by the fringe benefits 
of living in Florida; high productivity (a survey 
of the New York and Miami plants of an electron- 
ics firm showed output per manhour was 15 pet 
cent higher in Miami): an abundant supply of 
water: industries trend to decentralize: proximity 
to Latin American market; and last but not least. 
a favorable state tax climate. 

The U.S. average of state taxes that affect busi 
ness and industry totals 23 percent of total revenue 
where the comparable figure for Florida is under 
12 percent. State tax on outstanding capital stock 
is relatively liberal: a firm capitalized at $100,000 
would pay $500 in Massachusettes, $75 in Florida: 
a $5,000,000 firm would pay $5,000 in Ohio, $25.- 
OOO in Pennsylvania, $1000 ceiling rate in 
Florida. The 3 percent sales tax also carries a 
$1000 ceiling when applied to heavy machinery 


Florida has no personal or corporate income tax. 


How does the new ASTE chapter fit into the 
future? 

“Among our -131 members,” said Thomas L. 
Williams. Reynolds Aluminum sales engineer who 
is the chapter’s first vice chairman, “we figure 
there are 2000 years of tooling experience. We 
intend to see that that is made available to anyone 
who needs it.” 

Chairman Stan Petren, president of the Florida 
Tool & Gage Co., thinks the new unit can do much 
to assist existing businesses in solving their tech- 
nical problems. “In addition, new manufacturers 
will be attracted to the area by the knowledge 
that there is an ASTE chapter here—thus indi- 
cating a labor pool of highly skilled personnel.” 

He sees the key role of the organization as lying 
in the area of subcontract solicitation. 

“Many big firms in Florida have big govern- 
ment contracts adding up to hundreds of millions. 
The great portion of these contracts are subcon- 
tracted, and it is to our interest to see that the 
abilities of Florida manufacturers are made avail- 
able to the prime contractors. 

“We plan to get lists of all southeastern Flor- 
ida manufacturers—their machinery, the type of 
work they do, how big they are—and make the in- 
formation available to the big firms. We want the 
prime contractors to know who in Florida 
whether an ASTE member or not—can do this, 
that or the other thing. 

“This chapter should go a long way toward 
further industrialization of the Gold Coast—the 
kind of ‘clean, highly technical industrialization 
that people want down here.” 
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a> 
Symbolic of California’s pioneering — first in con- 
ventional plane manufacture, and recently in space- 
age vehicles — this intercontinental Northrop Snark 
SM-62 is an example of West Coast “know-how” in 


Fall of 58 


missile construction — and of one of the major rea- 
sons for its increasing need for new tools, equipment, 
and factories, and for men skilled in tool engineering 
to plan and man them. 


Space Age theme keys Western Show 


\ HILE Florida blooms and booms, California is, 


of course, not standing still in the areas of industrial 
expansion, ASTE activity, and tourism. All three 
facets of the sprawling metropolitan Los Angeles 
area will be on exhibit this fall when the Society's 
Western tool show checks into the spacious Shrine 
Exposition Hall Sept. 29 for its five-day run. 

Theme of the show is “Tooling for the Space 
Age.” an apt one, considering much of the recent 
industrialization on the West Coast has been in the 
missile, rocket. aviation, electronic. and_ related 
fields. Whereas Florida’s claim to fame has been 
mainly in the research and testing of space-age 
vehicles, California. long known as the cradle of the 
aviation industry, has led the country in the de- 
veloping and building of missiles, jets and rockets. 
The fabrication techniques so peculiar to conven- 
tional aircraft have been extended and perfected for 
use in the highly critical construction of the super- 
sonic jets and space-pacing missiles of tomorrow 
that are, surprisingly, here today. 

California’s explosive growth in population is also 
both the cause and result of an equally spectacular 
increase in the demand for products of all kinds, a 
frantic industrial expansion to produce these prod- 
ucts, and an influx of product and process designers, 
tooling technicians, and manufacturing “Magi” 
the very stuff from which ASTE units are formed. 
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The fact is, ASTE in California is nineteen years. 
twelve chapters, and some 3600 members ahead of 
its traditional rival. Florida—its members represent 
about a tenth of all Society members everywhere. 
With this vanguard of tool engineers (Los Angeles 
County boasts the highest concentration of engineers 
to be found anywhere in the world) and such a show 
of industrial vigor (in the past decade, manufactur- 
ing employment has doubled, and more than 5000 
new plants have mushroomed in the area). the fall 
tool show and the accompanying convention hold 
great promise for both local and visiting tool buyers 
and suppliers. Seventy-five percent of the space in 
the tri-level Shrine hall has already been sold out, 
Tool Show Manager Leonard Abrams reports. 

Convention Manager Dick Bacik promises a full 
complement of convention attractions, from techni- 
cal sessions and plant tours, on the educational 
agenda, to feminine forays on Farmers’ Market and 
excursions to the Arboretum. Marineland, Disney- 
land, and movieland. The semiannual directors’ 
meeting will take place on October 1 and 2. A Cali- 
fornia Day luncheon, boasting welcomes by city 
and state dignitaries, will usher the event into the 
“City of the Angels,” a forum type meeting will ex- 
plain ASTE and the profession of tool engineering 
to local vocational guidance counselors, and a clos- 


ing banquet will climax the week’s activities. 





a 


Attentive Canadians—and one Texan, H. E. 
conference at McMaster University, Hamilton, Ont. 


W. A. (Art) Thomas, head of engineering manage- 
ment, Ford Motor Co. of Canada, and national direc- 
tor, ASTE, speaks on the problems of management. 


\ 
‘ ~. 


(Rip) Collins, front center—listen to a technical paper during 


‘ 

( danadian industry's inherent attributes of a small- 
plant plurality and short-run production supplied 
the background theme for the first Canadian on- 
campus conference April 19. The setting was the 
beauteous and burgeoning campus of Me Master 
University. situated on the west side of Hamilton, 
Ont. 

Representing eight of the nine Canada chapters 
of the ASTE, 170 registrants heard four papers and, 
at the luncheon. a talk by then Society President 
H_ FE. Collins on “ASTE Looking Into the Future.” 

W. A. (Art) Thomas. ASTE national director 
and superintendent of engineering management of 
Ford Motor Co. of Canada, Ltd., at Windsor. gave 
some impressive statistics on the state of Canadian 
manufacturing—4.500 plants with an 800,000- 
member work force. turning out better than $22 
in his talk 
on “Manufacturing Management,” the first paper 
of the day. 


billion worth of end products annually 


Mr. Thomas stressed the importance of smaller 


plants in Canada. He noted the interdependence of 
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both small and large industry in a country where ation of ceramics for a cutting tool. 
i third of the so-called small firms are contract Registrants were served lunch at the Collins 
suppliers to big companies, both domestic and Hotel in Dundas. a short drive from the campus. 
rn. During the noon break. Chairman Dawson _ pre- 
He capsuled management's job as being produ sented certificates of appreciation from the ASTE 
tion with a profit, and described management s to Dr. J. W. Hodgins. director of engineering studies 
salient areas of responsibility as the five M's of at McMaster. and to the day’s lineup of speakers 
money. machines. materials, men. and methods. To Dean Hodgins hailed the Society’s activities and 
these he added the ever-important one of com aims and promised that the university s engineering 
munity participation. school. now being built. would offer a specialized 
In offering his concept of management efficien: tool engineering curriculum to fourth-year mechan 


evaluated at the small-plant level, Mr. Thomas em ical engineering students. 


phasized the vital role of planning. Objectives Many of the conferees took time out during the 


small-plant planning. he said. are a product witt day to inspect the 180,000-square-foot engineering 
profit potential: a product with sales appeal: pet building to be completed by April next year, and 
sonnel with tool know-how: processing with ef the mammoth circular bulk of concrete that will 
ficiency and economy: facilities that abet the work hou le university s nuclear reactor 
force, production, and customers: and _ finally 
location of the plant 

Well-known speaker at ASTE chapter meeti: 

n both the United States and Canada. John 
Lengbridge. project engineer for Aluminum Good 
Ltd loronto 
lems. His talk covered product development. project 


gave a paper on press room pro 


planning, development of blank size and shape 
tooling problems in working the metal to shape 

\fter the morning presentations by Canadians 
two speakers from the United States gave papers 
during the afternoon to make the conference truly 
in “all-American” affair. in the words of its a 
eral chairman. William A. Dawson of Hamilton 
chapter 

The senior research supervisor of Cincinnat 
Milling Machine Co.. E. J. Krabacher. talked on 
‘Metallurgical Aspects of Machinability.” 9 Mh 
Krabacher correlated physical properties and ma 

‘ chinabilitvy by drawing a comparison of characte 
istics of two metals. titanium and_ steel He 
explained, with the help of slides, the formation of 
various types of chips: the effect of tool geometry 
ind the ingle ot shear on tool life: ind the way tit 
which microstructure and physical properties aflec 
machinability. 

Robert T. Hook. chief metallurgist for Warner anx 
Swasey Co.. presented a paper entitled “Ceramics 
Tomorrow's Tools Today.” It covered examples of 
experimental production machining with cerami 
tools at both his firm’s plant in Cleveland and at the 
Cameron lron Works in Houston, Tex. The pape 
was accompanied by a 16 mm sound film, showing 


John W. Lengbridge, project engineer with Alumi- 


tests being conducted, cutting at 16,000 fpm. M1 num Goods, Litd., speaks on pressroom problems to 


Hook made rec ommendations tor the correct app 170 tool engineers at conference. 
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’ 
 — travel was the keynote of the Central New 
England Regional Conference held in Providence, 
R. 1. With their feet planted firmly on the ground, 
130 tool engineers let their imaginations soar into 
space under the expert guidance of satellite savant 
Professor Charles H. Smiley of Brown University. 

\ hydrogen engine provided power for the space 
vehicle in which the tool engineers made their tou 
with the professor. This engine. employing the same 
type of energy that is released in the explosion of a 
hydrogen bomb, was approximately 1000 times more 
powerful than the highest thrust rocket engine yet 
dev ised. 

It had the unequaled advantage, moreover, of 
being able to refuel itself continuously by assimilat- 
ing the free hydrogen that exists everywhere in oute1 
space. “This engine is capable of taking us any- 
where we want to go,” the professor said. “It is onl) 
a matter of personal preference and the time we 
want to spend.” 

Mars or Venus would be suitable initial destina- 
. after a New Eng- 
land winter, perhaps we'd just as soon pass up 


tions. he noted, adding that “. . 


Jupiter.” The temperature on Jupiter averages 400 


Dynamic Society leader, John X. Ryneska., left, gets a 
point across to past presidents “Rip” Collins and 


Irwin R. Holland. 
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Means” 


“The 


discussed at Regional Conference 


degrees below zero. He was even less enthusiastic 
about going to Mercury, where high temperatures 
would “melt lead on the sidewalks.” 

Achievement of the engine is feasible at any time. 
the professor contends. It is possible that discovery 
of the necessary controls may not be nearly so difh- 
cult as now appears and may lie in an area quite 
far removed from those where research is currently 
beinz concentrated. 

Advocating a “down-with-the-pillars-of-pessi- 
mism”’ theory for those who think we are irrevocably 
behind the Russians, Professor Smiley said that we 
can match or excel them if we work hard enough at 
it. The Russians are not all twelve feet tall intellec- 
tually. he believes, and, although they may put a 
man on the moon by 1960-1965, they have persons 
who are just as capable of making mistakes as some 
of our citizens. 

Replying to the lively question period, the profes- 
sor stressed the importance of electronics, mathe- 
matics and imagination in the field of education. He 
feels that with more freedom and more support for 
research. our educational institutions will make 


great strides into the future. 


Little Rhody’s past chairman, Paul Watelet, lett, expe- 
dites the registration of conferees at the start of a 
busy day. 
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Many tool engineers observed close-up operations of plants on exhibit. A 


Ray H. Morris, a past national 
Corning Glass Works emplovee is shown here inspecting one of his com- 


president, was master of cere- 
monies for closing banquet. pany’s many products. 


included: “Nu Narragansett Brewing Co.: and The Providence 


Topics of the morning sessions 
clear Power.” presénted by Richard Delagi of Journal Co. 


Metals & Controls Corp.: and 
Professor Harland F. Stuart of the University of which brought the conference to a close. Past Presi- 


“Automation.” | Past President Ray Morris emceed the banquet 


Rhode Island dent Rip Collins gave a short talk and James Mee- 


Four plant tours afforded the engineers ar han. sales director of the grinding machine division 


Bro of Brown & Sharpe Mfg. Co.. delivered the after- 


portunity to view a variety of operations at: 
& Sharpe Mfg. Co The Corning Glass Works dinner address. 


In addition to touring space, the New 
England tool engineers actively par- 
ticipated in plant tours. Pictured here 
is Frederick Dimock, Southeastern 
Massachusetts, who wonders if the 


Examining the displays are, from left: Robert Hurst and Richmond temperature on Mercury is so much 


McKay. both of Union Twist Drill: and George Foy. chairman of higher, after all, than the furnace he 
Springfield chapter. is examining at Corning Glass Works. 
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A WEEK before tool engineers in New England 


were introduced to the theories of a hydrogen en- 
gine to provide the “means” of exploring space. 
Indiana engineers attending the fifth annual Purdue 
On-Campus Conference got a prevue of the “ways” 
men will travel. once cut loose from the bonds of 
earth’s gravity. by Col. John P. Tavlor. assistant 
chief of the Wright Air Development Center's air 
craft laboratory, Wright-Patterson Air Force Base 

Col. Taylor’s talk climaxed a day loaded with the 
sort of advanced technical information he cited as 
one of ASTE’s more important contributions lead 
ing to our country s present advanced state of man 
ufacturing precision and reliability. both necessary 
conditions in tooling for today’s products as well as 


r 
for those of the space age. 


Talks on Advanced Techniques 


Over two hundred Hoosiers and a few “out 
staters” heard talks on such advanced techniques as 
using spiral point drills for better hole characteris- 
tics. as presented by G. C. Taffe. president of Cin- 
cinnati Lathe and Tool Co.: utilizing explosives as a 
metal-shaping tool. discussed by Capt. Paul J. Wolf. 
chief of Wright-Patterson Air Base’s industry sec- 
tion: and the employment of numerical and trace 


controls. explained by Fred W. Burdett ot Giddings 


George Moore, Fairfield Mfg. Co.. 


\ Lewis. Conference Chairman and Organizer O1 
ville Lascoe. of Purdue’s industrial erigineering staff. 
reported on recent press research studies made at 
the university. John Mi Keogh. development eng! 
neer for Wyman-Gordon Co.. described advances in 
impact forging techniques and. completing the tech- 
nical program. John R. Keates. representing Nation- 
il Automatic Tool Co.. gave late-day information on 
automatic machines for short-run production 

\ bonus talk by C. H. Lawshe of Purdue’s psy 
chology department described good supervisory ac- 
tion: as leading, not pushing. and illustrated this 
point by showing the different levels of participation 
a supervisor could offer his subordinates. Othe 
guest speaker spots were filled by National Mem 
bership Chairman Carl Darger of Muncie. who 
presided at the luncheon: National Education Chair- 
man Arthur Gould. who acted as luncheon toast 
master: D. R. Mallett. executive dean of the univer- 
sity. main luncheon speaker: and H. Dale Long. 
national vice president. who served as toastmastet 
for the banquet. 

\ program for visiting wives included a metal 
craft exhibit. a tour of the new home economics 
facilities. with lunch in the “home ec” cafeteria. and 
a tour of inspection through the new recreational 


gymnasium on the campus. 


Stepping into the morning spot- 


and Joseph Penn, national stand- light for technical session duties 


ards committeeman 


O. D. Laseoe (left) prevues his 


were made on the high-speed 
(1000 strokes’ min) Minster press 
in the foreground, for the bene- 
fit of (from left) Theodore Han- 
son of Danly Machine Co. and 
Ted Wrona and Donald Seyfried. 
both of Minster Machine Co.. 


makers of the press. education. 
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gineering and 


are (from left): R. W. Wohtheuter 


and a past 


chairman of the Indiana Council of the Louisville chapter (non- 
talk on “Press Studies” which which sponsored the conference 
get the “pitch” about the Spiro- 
point drill sharpener from James 
Geier, Cincinnati Grinder repre- 
sentative. Other sponsors: ASTE’s 
education committee and Pur- 
due’s department of industrial en- 
division of adult 


Hoosier member of the Indiana 
Council) who presided; P. F. 
Chenea, associate dean, Purdue 
engineering schools; G. C. Taffe, 
president of Cincinnati Lathe and 
Tool; John McKeogh of Wyman- 
Gordon; H. T. Amrine, head of in- 
dustrial engineering, Purdue; and 
D. C. Wedlick, Muncie. 


The Tool Engineer 





anc 


Toastmaster Long congratulates Col. Tavlor 


Algae Tanks following his talk at the Purdue conference. 


forecast for Space Trips 


by Suzanne Olson 


Pete Tavlor il! 
proble ms oft space 
of degravitation ove 


idience by te lling 


when conhned 


i spaceship « 


true weightlessr 


i tor very brie 


randful ot space 
ttle t 

I iffered “extr Us¢ les ind 
99 ane ti hit 
ntatior ol l ivlor repo ind lough 
experts as hopetul that touched upor 
mientatior most h beds would 
i weightless state body 


with s ow! 


rhe Big Squeeze is ae if ; ; 


spaceship become 
problem of interplane pressure po 
resent to the women 50 the press 
a the colonel t roduced ] ippliec irt cially " trapping 


ad concent! 


ordet! 


cently 
in the interest of science I I reaim ot! om ! n a before tir 
had practiced drinking while standing on their ear 2000. could nm unmanned rock 
heads. It was their hope that by learning to fore: landing on the moon: the landing of scientifi 
» their stomachs against the pull of nstruments on the moon: a manned satellite 
they could do as well under condit orbiting around the earth with return to eart 
gravity i trip around the moon and return to earth, fi 
critical aspect of each ounce of weight be nmanned, and later h a man aboard: a 
comes apparent when it takes a thousand pound landing on the moon with return to earth: 
of thrust to place a one-pound mass into orl nstruction of a space platform; the landing 
Disposal of body wastes and provision of ade struments on Mars or Venus: and the landing 
quate food, air and water for a trip around Mars man or m Mars or Venus with safe 


estimated to take two and a half vears. takes o1 
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Leaders of Connecticut Tool Engineers Day met at the New 
Haven Country Club at the midway point of the event, to 
eat and to discuss how things were going. Among them were 
(left to right) Fred J. Dawless, past national membership 
chairman and toastmaster at the banquet that evening; Paul 


i 
I { 
or a state with such diversified in- 


dustry—from lipstick cases to atomic 


Connecticut s tool 
remarkably close-knit. They 
presented their 


May 22. when several hundred of the 


submarines engi- 
neers are 


usual united front on 


1586 members in the state’s four chap- 
ters attended the 10th annual Connecti- 
ut Tool Engineers Day. 

New Haven was host for the daylong 
program which is perennially one of the 
Society's outstanding examples of chap- 
ter cooperation Visitors came for the 
seven plant tours, the technical session, 
and dinner, not only from the long- 
established neigboring chapters of Fair- 
field County and Hartford. but from re- 
Central 
addition. a 


chartered Connecticut 
148 as well. In 
delegation showed up from Poughkeep 
sie. N. ¥ 

(mong the main attractions were con- 
Willard 
Gibbs research laboratories of Yale Uni- 

rsity at New Haven rhe tool engi- 


neers saw a powerful new 


cently 


sizeable 


ducted tours of the Joshu: 


linear ae 
elerator constructed for Yale 
i grant from the U.S Atomic 

y 


Purpose of the $2 mil- 


through 
Energy 
(commission 


Explaining the intricacies of the 138- 
foot-long nuclear accelerator behind 
him is Dr. W. W. Watson of Yale Uni- 
versity. Groups of tool engineers came 
through the research plant all day, and 
this one was comprised of (right from 
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¥' 


~~ ‘ " t 6 oe 4 


Lh oe me 


Russell E. 


installation, ex- 
W. Watson of the phys- 


is to probe the secrets 


lion, 38-foot-long 
plained Dr. W 
ics department 
of atomic nuclei. Heavy nuclear par- 
ticles are accelerated at high velocities 
through the 90-foot-long tank, striking 
selected targets at the end of the tank. 
Results of this basic research are ex- 
pected to be vital and potentially valu- 
able to the nuclear industry. 

Visitors were acutely cognizant of the 
“Danger 


reassured by Dr 


Radiation.” but were 
Watson that the huge 


vellow tube was inactive that day. and 


signs, 


besides was insulated by a _ half-inch 
steel wall lined with copper. 

[he tool engineers were also inter 
ested in the versatile 15-man tool shop 
they found at the laboratories. Machines 


are mostly Yale-owned 


Four Host Plants 


Other New Haven area visitations in- 


cluded the Wallingford Steel Corp.. 
manufacturers of welded stainless steel 
tubing: the Geometric-Horton Div. of 
United Greenfield Corp., makers of self- 
opening and solid adjustable thread cut- 
ting dieheads and chasers, 


collapsible 


Dr. Watson) Earl Richardson, Fair- 
field chapter; Ray Pajer, New Haven; 
Donald Martin, Hartford; Carl Lund- 
berg, New Haven, and R. T. Lawson, 
Jr., New Haven, publicity chairman for 
Connecticut Day. 


Dillberg, Hartford chapter chairman; Ray Morris, Hartford 
past chairman; Russell Applegate, New Haven, host chairman 
for Connecticut Day; Norris Green, Fairfield past chairman; 
Drescher, 


Fairfield vice chairman; and John 


Brozek, New Haven past chairman, 


taps, and precision chucks; the Griest 
Mfg Co 


ing machine attachments, camera com- 


plant, manutacturers of sew 


ponents, and various metal stampings; 
and the Farrel Birmingham Corp., An- 
sonia plant, where visitors saw carbide 
and ceramic tooling used in production 
of rubber working machinery and roll 
grinders. 

Center of activities moved to Restland 
Farms in Northford, Conn. at 4 p.m. for 
a technical session and a new film on 
“Precision Broaching for Production 
and Profit.” 
experts on broaching from the Lapointe 
Machine Tool Co.: Joseph P 
vice president and director of Lapointe 
ASTE: 


plant superintend 


Participating were three 
Crosby 
and a past president of the 
George C. Bennett 


ent, chairman of the national public 
Kenneth N 
engineer ot 


Mass., and 


lecturer on the 


relations committee and 
Macomber. chief 
Lapointe’s plant at Hudson, 
internationally 


Service 


known 
subject 

Three hundred forty of the Connect- 
icut tool engineers stayed for dinner at 
Restland Farms. and heard the prin 
cipal speaker, T. A. Boyd of General 
Motors research staff. talk about the 
“Prophet of Progress.” Charles F. Ket- 
tering. Dr. Boyd's long personal asso 
ciation with Boss Ket yielded an evening 
of wit and wisdom from the sayings of 
the famed bold thinker. 

Guests included many area leaders 
Holland and Ray 
Morris, past national presidents of the 
ASTE; Francis J. Sehn of Detroit 
ASTE national director; Joseph L. Petz 
of Poughkeepsie, national director; and 
Phil Marsilius of Bridgeport, national 
treasurer. The toastmaster, Fred Daw- 
less, New Haven past 
winner of the chapter award of merit. 
paid tribute to Al Pollard, chairman of 
the first 
Day, who drowned in Florida last fall 


of industry: Irwin 


chairman and 
Connecticut Tool 


Engineers 
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There's nothing a good tool engineer 
would rather do than go sightseeing in 
someone else’s plant. And there’s per 
ips no other single chapter activity 
nt which members put so much en- 
thusiasm as they do into a plant tour 
With this propensity in mind, Tut 
Toot ENGINEER selected a ty pie al 
chapter—if any chapter can truly be 
illed typical—and trailed along with 
pen and camera after some 80 of its 


embers as they took a busman’s holi 
lay trom their homes and jobs in Can- 
ton Ohio 
They got on their buses at Recreation 
Park of the Timken Roller Bearing Co 
\ two-and-a-half-hour ride over the roll- 
Ohio countrvside brought them to 
their destination, and to dinner. in a 
clean, well-lighted place just outside the 
ywwn of Bueyrus 
The plant was not at all typical 
In the Timken-Bucyrus plant, accord 
ing to their host. Executive Vice Presi 
dent D. A. Bessmer, the tool engineers 
saw a factory as completely automated 
is anything in existence short of a chew 
ng gum plant 
The members of Chapter No. 150 
representing more than two dozen di 
vefse manultacturing enterprises in Can 
ton, returned home around midnight 
with a new respect for the potential in 
men and machines. At Bucyrus they had 
seen how one industry invested $12 mil- 
lion in the latest tools and processes. 
us 13 years of thinking and work, plus 
and individuality and incen 
bonuses for even the window wash- 
ichieve the utmost in precision 


highly 


30 million roller bear 


mechanized 


i work force of 700 


Bob Irvin, a plant production super- 
visor, expounds on a toolroom opera- 
tion for (left to right) Arthur C. Petit, 
Emil B. Logan, Morse E,. Thomas, and 
Virgil Shelton. Carbide tooling is pre- 
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Plant Manager Russ Fowler (right) ex- 
plains the straight-line method used in 
the manufacturing process at Bucyrus 
to Past Chairman Jim Nickas and 
Chairman J. J. Babbo. A system of 
conveyors, chutes and elevators con- 
nects the different machine operations 
and, except for inspection purposes, 
none of the pieces are touched by 
workmen. The visiting tool engineers 
are standing by a No. 3 Ginn grinder 
on one of the 11 production lines. 


ground and preset in toolholders and 
made ready for immediate installation 
on all screw machines of the plant's 
production lines at scheduled inter- 
vals, to reduce machine down time. 


A visitor's eye-view saw how an oper- 
ator can complete up to 1200 cone as- 
semblies in an hour. Magnetic elevator 
brings rollers into the feeder tubes that 
place rollers into cage. The assembly» 
is put into the closing in the press at 
right. The finished assembly is ejected 
into a conveyor. An electric beam, 
broken by the hand of the operator, 
sets and trips the press. 
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members 


Roger Waindle 


Roger Waindle, president of Wai- 
Met Alloys Co. of Detroit. and past 
president ot ASTI 


vestment Casting Institute 


represented the In 
it the Euro 
pean Investment Casting Association 
meeting in Paris, May 18. Mr. Waindle 
discussed with European casting engi 
neers the standardization of specifica- 
tions and 


inspection requirements of 


castings produced in this country, and 
ilso led a discussion of U.S. production 
techniques 

Prior to his founding the WaiMet Co.. 
i division of Consolidated Foundries 
ind Mfg. Corp.. Mr. Waindle was prom 
inent in special alloy and diamond tool 
Kigin 


procedure developments at the 


Watch Co 


E. C. Nezbeda_ E. S. Phillips 


Edward C. Nezbeda, member of 
the Long Island chapter of ASTE and 
chief tool engineer of Grumman Air- 
young business 


Sloan 


craft, was one of 37 
executives named to receive a 
Fellowship for one vear of study at the 
School of Industrial 


MIT. Fe llowship candidates are selected 


Management _at 


by their companies for having demon- 
strated executive ability and marked 
promise for growth. The program at 
MIT is made possible by grants of the 
Alfred P. 


will deal with detailed studies of the 


Sloan Foundation. Inc.. and 


fundamentals underlying sound manage 


ment practice 


Edwin S. Phillips, a past chairman 
and active member of the Pittsburgh 


chapter has been elected president and 
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in the 


chairman of the board of the newly in- 
corporated organization of Phillips-Ma 
son, Inc. Mr. Phillips is currently area 
chairman of the national standards 
committee, and vice president of the 


Middle Atlantic states regional council 


E. C. Newman James Rust 


Another 
chapter, E. “Clint” Newman, whio 
“most 


member in the Pittsburgh 


received the valuable player” 
service award for the 1957-58 chapter 
year, plans a nine-week business-pleas- 


West Austria. 


Switzerland and Sweden to exchange 


ure trip to Germany, 
tool engineering ideas with manufac- 
turers abroad. His experiences will add 
flavor to his appearance as a member of 
the fourth annual small tools seminar. 
planned by the Pittsburgh group for 


this September 


James Rust, Santa Ana’s current 
chairman, has assumed the position of 
works manager for the True Trace Corp 
of El Monte. Calif. Mr. Rust was for- 
merly a partner in the Prompt Tool and 
Mfg. Co.. Los Angeles 


\ 2l-month assignment in Japan as 
manufacturing specialist for Lockheed 
\ireraft 
Charles F. Swope, San Fernando Val- 
ley member. Associated with Lockheed 
for 14 years, Mr 


chine operator and had progressed to 


Corp. has been given to 


Swope started as ma- 


the position of technical adviser in 
standard tooling. before his new ap- 


pointment 


Arthur D. Lewis, left, and Anton 
Peck pose in the office of their 
new jointly operated company. 


Two staunch West Coast supporters 
of ASTE—Anton Peck, past chairman 
of the Los Angeles chapter. and Art 
Lewis, past chairman of both the Los 
Angeles and San Fernando Valley chap 
ters, and a past national director of 
ASTE 


their tool and die supply firms. Both 


have announced the merger ol 


men have had years of practical experi 
ence in the tooling field: Art Lewis as 
supervisor at Fisher Body Div. in De- 
troit and Anton Peck as tooling superin 
tendent at Wedgwood Stove Co... Uni 
versal Metal Products. and Harvey 
Machine Co. They had both built up 
sizeable operations in tooling materials 
and components since the war, operat 
ing in related. though not competing 
lines. The two operations have been 
consolidated as the Peck-Lewis Corp.. 
located in the heart of Los Angeles” in 
dustrial district. The two parent com- 
panies were the Art Lewis Production 
Co.. Inc. and the Peck Steel and Die 


Supply. Ine 
Py 
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“Year of Action’ planned by policy makers 


ivs after the close of the Annual Meet 
usiastic and ambitious group—the > 
fheers and national committeemet 
with the headquarters staff in Detroit 
point the goals to be achieved in the next five 
and to plot the next 12 months’ course of 
ictions that would lead to such goals. 

\ sweeping program of educational opportunities 

members—in the vear directly ahead as well as 

the longer five-year haul: the aspiring goal 
5.000 members by 1963: and probing reviews and 
improvements of present program planning and 
public relations activities, are but a few of the ain 
voiced by the policy makers. 

In the words of Executive Secretary Harry | 
Conrad, “This year is the year of action. We have 
good leadership good ofhicers. directors. and com 
mittee chairmen—and plenty of the enthusiastic 
spirit that has made and kept ASTE vital during 
the past 26 years. As a result of the leaders 
conference, and of this meeting, we know where we 
are heading. We need only maintain the head of 
steam thus far generated. By so doing. | feel con 
fident that the objectives set here today will be 
carried out this year.” 

Salient points in the ambitious educational pro 
sram to be tackled by Chairman Arthur Gould’s 
committee are: extending the advanced tool engi- 
neering practices series to participation by six ¢ hap- 
ters; continuing the seminar program begun last 
year, with a proposed goal of ten seminars in the 
1958-59 period; fostering a textbook survey on the 
subject of tool engineering at the college level. with 
recommendations to be turned over to the technical 
publications committee; and continuing emphasis 
on both the student chapter and on-campus confer- 
ence programs. 

lwo further areas for investigation and future 


consideration by the committee deal with the pro- 
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posal to set up one or more craduate ASTE fellow- 
ships for research in tool engineering. and a thor- 
ough study of the plan, with all its ramifications. to 
establish a resident ASTE education center for 
science and research 

Working hand in hand with the educatior 
mittee, the professional engineering committee s 


first objective is to encourage the professional 


orowth of the tool engineer. regardless of whethe 
he becomes registered or not. Continuing efforts to 
promote the recognition of tool engineering as a 
profession by governing agencies is another im- 
portant function of this group, under the leaders 
of Hugo Aglietti. 


\ soon-to-be-launched plat of the yul 


t ibil 


trons committee. announced by Chairman Ci £ 


Bennett. will make new chapter members better 
members. by giving them a better grounding in 
ASTE lore. welcoming them officially at a regular 
chapter meeting. and inviting them to share the 
responsibilities. and thus the interests. of the chap- 
ter by immediate service on a committee of their 
choice. Mr. Bennett disclosed plans for a chapter 
bulletin contest, with the object of upgrading the 
quality of these publications, and announced that 
the chapter display units approved at the annual 
meeting were being readied for distribution. upon 
request and for limited periods, to chapters o1 
companies where the units would draw the atten- 
tion of prospective members to the Society. 

The finance committee, headed by Verne Loep- 
pert, announced tentative budget figures earmarked 
for the various committee activities during the year 
to come, and chairmen were asked to submit their 
requirements, based on these figures, for final ap- 
proval at the semiannual meeting scheduled for 
October 1 and 2 in Los Angeles. 

National committee appointments, complete in 


all but a few instances, were announced. 





Installation night at Sinclair College. 
Dick Neibusch (left), national educa- 
tion committeeman, presenting the 
chairman’s pin to Joseph Roush, char- 
ter chairman. National President 
George A. Goodwin is seated at right. 


Long Beach Students 
Hear Bushing Experts 


Bags containing drill bushings were 
passed out to the student audience of a 


technical session at 


i Beach City 
College by Guest Speakers James Giles 


Ace Drill 


to illustrate the extremely 


Long 


nd Larry Elmendorf of the 
Bushing Co.. 
close tolerances that can be held in 
bushing manufacture 

Mr. Elmendorf described the uses of 
various types of bushings, and explained 
the vital part they play in mass pro- 
duction, effecting speed and accuracy 
in manutacturing at a reduction of cost. 

In addition to the Society’s student 
chapter, three of the college’s drafting 
classes attended the lecture. The chap- 
ters technical meetings are open to all 
students, in the belief that the benefits 
of attending such sessions often result 


in new members for the chapter, as 


well as a general recognition of the 
caliber of the Society, among the stu- 


dent body and faculty 
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Sinclair College Receives 20th Student Charter 


A new 
College, Dayton, Ohio became the first 
student ASTE group in Ohio and the 
twentieth in the United States and Can- 


ada. Society President Ceorge A. CGood- 


student chapter at Sinelais 


win, long-time member of the college's 
advisory committee on tool engineering, 
served as the 


installing ofhcer, at a 


ceremony following a joint dinner 
meeting of students and members of the 
parent chapter of Dayton. 

The student othcers 
are: Joseph Rousch, « heitmen: Charles 
Snead, first vice chairman; James Folk, 
second vice chairman; David Wisecup, 

Edward Dodds, treas- 
Watson, engineering in- 
structor at the college, will act as facul- 
ty advisor 


chapter’s, new 


secretary; and 
urer. Vernon 


The college is an outgrowth of a pro- 
gram of formal education offered by the 
Dayton YMCA, back in 1887. The busi- 
ness, technical and general education 
classes suffered growing pains, became 
recognized and accepted by the Ohio 
educational department, and expanded 
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Wentworth Presents 
Prize Speaker Awards 


An annual event of the Wentworth 
student chapter is a competitive presen- 
tation of technical papers by the mem- 
bers. Those competing must select their 
own topic, which is limited to some 
phase of tool engineering used in indus- 
try today, must gather the necessary ma- 
terial, annd successfully deliver it to an 
audience of fellow members. 

Selection of the winners is by secret 
ballot of noncompetitors. Content and 
completeness ot coverage, plus com pe- 
tence of delivery, are the criteria for 
judging. 

\ first year student in 


engineering technology 


mechanical 
design option, 
George Beaman, was voted first place 
winner for his presentation of “Rolling 
Threads” by the student judges. Rob- 
ert Norton in the same option, took sec- 
ond place for a talk on “Chain Drives.” 
A Tool Engineers Handbook and a Die 
Design Handbook were the prizes 


1938 college level curricula 


were instigated. In 1954 


until in 
two-vear co 
operative programs in engineering tech- 
nology and business administration were 
established. ECPD 


granted the school’s 


accreditation was 

mechanical and 
tool engineering technology programs 
months before the 


ASTE chapter 


in 1957, just ten 
chartering of the 


Canton Ag and Tech 


The DoAll Company's “Story of Meas- 
Shel 


ley to an audience comprised not only 


urement” was presented by C. G. 


of student chapter members but also of 
students and faculty from St 
University and 


| awrence 
High 


and representatives from local industry 


Canton School, 


Hudson Valley Tech 
HVTI Hendrick 


Hudson chapter early in the year to 
hear Past President Harry B. Osborn 
Jr., technical director for Tocco Div.. 
Ohio Crankshaft, speak on the subject 
of “Tooling for 


Students at joined 


Induction Heating.” 


Alfred Tech 


b. W 
lege of 
Missiles” 


following a spaghetti dinner 


Crandall of the university's col- 
“Cuided 


chapter 


ceramics 


spoke on 


before the student 


Ronald D. Graves, freshman mechan- 
ical technology major at Canton Ag 
and Tech, is the recipient of one of 
the $400 ASTE awards. 
Twenty-two awards, at both the college 
and technical institute level, add up to 
a $12,000 investment by ASTE in the 
development of “tomorrow’s tooi engi- 
neers.” —James S. Downing 


education 
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KALAMAZOO—C. A. EI 
zinga, area captain of the 
national membership com 

mittee, presents membership 
contest award to Chairman 
James R. Wagner of the 
winning chapter, Western 
Michigan #38. The Grand 
Rapids group increased their 
paid-up membership by 25 
percent from Aug. 9, 1957, 
to May 1, 1958, during the 
contest with Kalamazo: 

Benton Harbor, and Muske 

gon chapters. Award meeting 
was held in the new Western 
Michigan University Center 
Building with 130 in attend 

ance, including Carl Darger 
and John Pridgeon of the 


national committee. 


Detroit Holds 2nd Campus Tool Engineering Conference 


veram of “advanced technology 
icturing industries” was held by the Det 
mid-April on the campus of Wayne Stat 
with luncheon and dinner sessions at th 
Society of Detroit. 
ons covered: “Tool Control Systen 
rysler, moderated by George E. Den 
it Wayne; “Transfer Machines” by 
Greenlee Bros.. moderated by Gordon 
yne State professor; and “In-Process 
Brooks, Shefheld’s Autrometrology, 
| Bearss from Chrysler, moderating 
von, L. F. Christensen of A-C Spar 
“Methods and the Tool Engineer’ 
of Chrysler covered “Quality Control 
ngineers’; J. Brown, Ford Motor Co.., 
luction Control”; and Robert Breis 
talked on “Casting and Forging Eng 
Moderators for these meetings were C. | 
Anthony Rogers, Wesson 
nes, Wayne State professor; and also 
N. M. Lazar 
Speaker J. S. Johnson, dean of Wayne 


ys college of engineering, asked for 


verine | ibe: 


industry of the basically-trained college 
graduates, for the good of a company’s 
han their more short-sighted employ 
ialized technicians. whose usefulness ‘as 


present-day devices would decrease with 
obsolescence of today’s methods and machinery. 
Che dinner meeting was brightened by three excel 

lent speakers; Toastmaster Stan Commer, of Ford 

Motor Co.; Chrysler Training Center's F. W. Parker: 


ind Milton Brand, of Burroughs. 


July 1958 


DETROIT—Wayne State University campus was the 
scene of the chapter’s second tool engineering conference 
Above, Eugene Makie, moderator of the session on the 
“Building Block Principle in Machinery Standards” 
clears up a point with the speaker, Henry Daum. Both 
with Ford Motor Co., Mr. Daum is manager of machining 
processes, while Mr. Makie is manager of manufacturing 


engineering. This session led off the morning 
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PEORIA—R. E. Kidd, training supervisor of Caterpillar Tractor Co. arranged the 
above display for the Pekin Science Fair to stimulate interest of high school students 
in tool engineering. This was Peoria’s third year of participation in the fair. The 
display illustrated various manufacturing processes from gear blank to finished gear 


with tools, layouts, and a setup showing 


N. L. Bean Addresses 
Dayton on Russian Trip 


[wo hundred and seventy members 
and guests of the Dayton chapter ol 
ASTE turned out for a past chairman 
ind executive night program. Chapters 
from Richmond, Indiana and Spring- 
field, Ohio, joined in the event 

rhe evening’s spotlight was turned on 
National President George Goodwin, 
Dayton member, who spoke on the “Na- 
tional Organization’s Aims and His- 
tory,” and on Nevin L. Bean, who, as 
featured speaker, informed his audience 
of his personal observations on “Auto- 
gleaned while on 
tour as a representative of the State 
Department. Mr. Bean, assistant to the 
resident of the Ford Transmission Div.., 
Detroit, 


mation in Russia”, 


described many interesting 
manufacturing installations in use be- 


hind the iron curtain. 


Tooling Lab Course 
Offered in Indianapolis 


The technical 
Purdue University 


institute division of 
at the Indianapolis 
Center is sponsoring an eight-session 
machine tool laboratory course during 
the early summer. Cooperating in the 
effort is the university’s industrial engi- 
neering department and the 
ipolis chapter of ASTE. 


[he course, designed to acquaint stu- 


Indian- 


dents and industrial personnel with the 
ise, limitations, and tooling of general 
purpose and production machine tools, 
will provide a good background for job 

inters interested in employment in 
the tool engineering field. Additional 
nformation on the classes, scheduled 
for consecutive Saturdays from June 14 
to August 2, can be obtained by writing 
Purdue University Center, 902 North 
Meridian St., Indianapolis. 
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a hob actually cutting the teeth of the gear 


Northwestern Pennsylvania 


A talk on hot extrusion of steel, ac- 
companied by a movie, was given by 
Lamar Hugo, senior sales representative 
for Jones & Laughlin Steel Corp., at the 


April 3 dinner meeting. 


St. Louis 


Ruggeri’s Restaurant was the scene of 
the May technical meeting where Allen 
S. Black, technical engineer with Fel- 
lows Gear Shaper Co. presented a film 
and lecture about gears and gear-shap- 
ing equipment. An especially interest- 
ing feature of the film illustrated the 
development of involute gear teeth and 
Through the use of 
plastic models and polarized light, stress 
distribution was clearly shown. 


the action of gears. 


Williamsport Presents 
Nine Student Awards 


April saw the second annual presen- 
tation of trade awards made by mem 


bers of the W illiamsport 


dents in the tool trades 


ch ipter to stu 
it Williamsport 
echnical Institute. Nine awards were 
made in all. with first, second and third 
place awards going to students in three 
different categories: high school tool- 
makers, adult toolmakers, and adult 
tool designers 

Men receiving the awards, listed first, 
second and third, were high school tool 
Jack Welshans, William Zim- 
merman and George S. Schneider; adult 
toolmakers—Phillip H. Swartz, Earl | 
Parrish, and Lewis Kough; adult tool 
Antoine Ac- 


makers 


designers—John Upliger, 
cristo and Albert Botto 

All of the awards included framed 
certificates of achievement. In addition, 
the second place winners received a 
Tool Engineers Handbook, and the first 
place winners, both the handbook and 
a year’s membership in the Williams- 
port chapter. 

Judging committee consisted of Stan- 
ley J. Gartner, Sylvania Electric Prod- 
ucts, Inc.; C. H. Buddenbaum, Avco 
Manufacturing Corp.’s Lycoming divi- 
sion, and H. M. Bingman of Piper Air- 
craft. William S. Beach 


Calumet Area 


“Plastic Tooling—Its Successful and 
Economical Adaptation” was the sub- 
ect of a talk by H. F. Hobson, chief tool 
engineer of Kish Industries, Inc., at the 
installation meeting. 





C apies activities 


Alfred Tech 108 
Ann Arbor Area 1 
Calumet Area 110 
Canton Ag and Tech 108 
Cincinnati 11 
Dayton 110 
Detroit 109 
Golden Gate 112 
Hudson Valley Tech 108 
Indianapolis , 112 
Kalamazoo 109 
Kansas City 112 
Keystone 11 
Lima 11 
Little Rhody 112 
London—St. Thomas WW 
Long Beach City College 108 
Long Island WW 


Mississippi 

Los Angeles 112 
Monadnock 112 
Nashville 112 
Northwestern Pennsylvania 110 
Oakland County 1 
Philadelphia WW 
Portland, Me 1 
Portland, Ore 112 
San Francisco 1 
Santa Clara Valley WW 
Sinclair College 108 
St. Louis 110 
Twin Cities 111 
Wentworth Institute 108 
Western Michigan 112 
Williamsport 110 
Worcester 112 
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ANN ARBOR AREA—Chairman Ira L. Montague presents lapel 


pin to Don Holl 


Holloway served as g 


Keystone 


rs met May 19 for 
ind dinner. R. Wol- 
iining, and Kenneth 
ineer, had 
it Eureka 


members saw an au 


charge of 


Spec ialty 


pe riorating and shear- 
ipplied te specialty 


Il to packing in ship- 


Long Island 


The Use of Wire Construction in 
Product Design” was the subject of a 
talk by T. W. Whipple. vice pre sident in 

1 rt | it E. H. Titchemer Co., 
N. Y.. March 10 


London & St. Thomas 


Clifford 7 Appleton, Reed Rolled 
Thread Die Co., acquainted more than 
80 members and guests at the March 
meeting with the possibilities of thread 

d form rolling. He brought with him 

owed remarkable ad- 


past few vears 


Philadelphia 


The 20th anniversary was celebrated 
April 17 with 100 members present at 
the Engineers Club. Charter Chairman 
Connie Hersam gave a shert talk on the 
progress of the chapter from the begin 
14 members, to 
Past Chair- 
man Tom Donovan, also a charter mem- 


ning when there were 
the present group of 769 
ber, installed the new officers for the 
coming vear. E. W. Dickett. engineer, 
Sundstrand Machine Tool Co., talked on 


ning Production.” 


July 1958 


way for his efforts in getting new members. Mr 
lide during a recent tour of Ford Motor’s 
Rawsonville plant, where visitors saw powder metallurgy in use 


Twin Cities 

During the afternoon of April 3, 115 
members visited Scott Atwater Mfg. Co 
where they observed all phases of this 
including — the 


company’s operation, 


manufacture of paris, assembly finish- 
ing, testing. and packaging of outboard 
motors. At the conclusion of the tour C 
Peterson, superintendent of production 
and H. Kraemer, 
dressed the members 

After the Scott Atwater tour, met 
bers traveled to Mound, Minn., for din 
ner at the Casino Restaurant, where 
guest speakers from Tonka Toys Mfg 
( 


0. were | 


works manager, ad 


Batdorf, vice president and 
treasurer; R. Wenkstern, vice president 
in charge of tooling; and W. Roberts 
personnel manager. After dinner, mem 


bers toured both plants of Tonka Toys 


Santa Clara Valley 


Seventy-four members met May 20 to 
hear Glen H 
and manager of sales, Gage Div. of 
Greenfield Tap and Die Corp., speak on 
Watchdogs or Bandits for the 
Millionth Part of an Inch.” His talk 


pointed out the importance of the mil 


Stinson, chief engineer 
“Gages: 


lionth part of an inch, as it affects na- 


tional and world production 


San Francisco 


Russell, Airline Welding 
ind Engineering. spoke at the technical 


Byron R 


meeting April 24, on production weld 
ing. Mr. Russell described methods of 
fusion butt welding with automatic ma- 
chinery that positions, chucks, moves 
and ejects finished tubes and cones. His 
talk was illustrated by films showing 
methods and techniques used in accom 


plishing more ditheult jobs 


LIMA—Student Donald Campbell (center) received a scholar- 
ship to Ohio Northern University engineering school from Chap- 
ter $97 at a meeting April 17. Left is Dean Archer of ONU, 
and right is Chapter Chairman 


Gene Siferd 


Oakland County 


At the regular dinner meet 
19. Otto 
Mason of Thor Power Co. talked on tl 


Schellenberger and 


use ot portable powe! tools Movies 


shown. followed bv a question 


swer pe riod 


Cincinnati 

The twentieth annual dinner of the 
southern Ohio chapter was attended by 
376 members and guests, who heard 
Kurt O. Tech, vice president of The 
Cross Co., speak on the engineering 
Promi- 


spe iker 


approach to human relations 
nent guests who shared the 
spotlight were ASTE Vice President 
William Moreland of the Mansfield 
chapter. and Ohio Supreme Court Judge 
James Garfield Stewart. an honorary 


member of ASTI 


Portland, Me. 


“Progressive Dies” was the subject of 
Herbert F. Jal 
president of The B. Jahn Co.. 

April 14 meeting. Mr. Jahn pointed out 


that in progressive construction and de 


a speech given by 


! i lere hile nad 


- = = i isibeie a 


lil 








Indianapolis 


One hundred seventy members met 
May 1 for the father and son meeting. 
Duane Carter, director of competition, 
U.S. Auto Club, discussed racing and 
race cars, tires and chassis design. Sid 
Collins 
station WIRE, was emcee for the after 


sports commentator for radio 


linner program. 


Mississippi 

\. B. Williamson, vice president-gen- 
eral manager for McGill Bearing Co.. 
spoke at the May 5 meeting on “Tech- 
niques in the Manufacture of Ball and 
He took note of the 


ompetition in bearing manufacturing 


Roller Bearings.” 


between European and American com 
panies and showed slides portraying 
the rapid rehabilitation in Europe 


Western Michigan 


At the meeting for installation of new 
officers, presentations were made by I 
Achieve- 
ment Organization on the work of JA in 
Grand Rapids; J. Kroon, on the process 


Galloway of the local Junior 


of vacuum forming plastic sheet in the 
manufacturing of juke boxes at A.M.F., 
In and S. Barrett of \Die-Draulic 
Grip.. Inc. on the Die-Draulic method of 


punch press drawing operations 


Portland, Ore. 


The executive committee 
at the 


met May 15 
Willamette Iron and Steel Co 
Members discussed raisir g the cost of 
ids in the monthly bulletin to build up 
the treasury with the idea of someday 
having a local scholarship. Chairman 
Bill Simpson reported on the Conven- 
tion in Philadelphia 


Kansas City 


the April meeting members 
heard Leslie C. Seager, 


( hie ! produc 
tion engineer, Elmco Corp., and former 
member of the national professional en 
“Estab 
lishing Tool | ngineering Curricula in 
Our Colle ges ny Mr seagel told how he 


had been instrumental in 


gineering committee, speak on 


instituting 
fully accredited curricula at both Utah 
State College and Westminster, where 
he served as president of the Utah En- 
gineering Council. A group discussion 
was held on how to obtain more recogni- 
tion of tool engineering in both high 
ols and colleges 


112 


Monadnock 


One hundred twenty-two members, at 
1 joint meeting with Twin States chap- 
ter, heard Horace D. Gilbert, president 
of Miniature Precision Bearing, Inc 
speak on “Miniaturization” at the May 
15 meeting. Mr. Gilbert stressed the im- 
portance of the use of miniature bear- 
ings, which insures lightness, high pre 
cision, and more compact devices. They 
ire used, he said. by all branches of the 
armed forces, by manufacturers of of- 
fice equipment, computers, and instru- 
ments. and by many others interested 
in making small, precise parts 

After a movie, “Magnificent Minia 
tures.” the group toured the Kit 
Machine Tool Co.. site of the meeting 


sbury 


Golden Gate 


Pat Carter, field engineer for Sunnen 
Products Co spoke on “Today's Tol 
erances and Finishes Call for Honing” 
on April 16, at the first meeting held 
under the supervision of the new off 
cers. His technical discussion was high 


lighted by ise histories and a movie 


Los Angeles 


One hundred thirty-nine members and 
their guests at the April 10 meeting 
heard E. J. Urbach, head of reports on 
rockets projects at Aerojet System Div., 
review the U. S. earth satellite program 
He covered the background. planning. 
and current activities of the U. S. parti- 
cipation in the IGY program, with par- 
ticular attention to the rocket vehicle 
for the man-made moons. 


Little Rhody 


O’Neal, field engineer of 


Paul § 
Bakelite Co.., Carbide 
spoke on “Proper Perspective on Plas- 


Union Corp.. 
tics” at the May 1 meeting at Johnson’s 
Hummocks Restaurant. Mr. O'Neal dis 
cussed the properties of various plastics 
and their uses according to these prop- 
erties. Of particular interest were the 
epoxy resins which, alloyed with metal 
fibers, can be used to fabricate inexpen 


sive punches and dies. chuck jaws, et 


Nashville 


After their dinner meeting April 15, 
members toured the Nashville Ford au 
tomobile glass plant, the world’s largest 
where they were able to follow the pro 


duction line from furnace to shipping 


Worcester 


The une x ploite 1 rsatility of the so- 
called “workhorse” of — the 
shop, the radial dt 
to Worcester me 

sales engineer the merican Tool 


Works Co. of Cincinr great varl- 


etv o machining t itions drilling 


machine 
was pointed out 
John Hussey, 


reaming, tapping and even boring holes 

can he iccompl shed with the iid ot 
i trunnion stand and jig Mi Hussey 
said. Instead of moving parts to another 
machine and a new setup hange in 
the type ot cutting ’ . flected with 


usual time saving of from 


to YO per 
cent over the usual method 

Consistent accuracy 
one thousandth of 


holes in the heavy 


is built right into tl 





Position Available 


ROLLER BEARINGS SALES MANAGER 

New York Branch office of leading 
European roller bearing manufacturer 
would hire experienced national sales 
manager. Locate New York. Write to: 
Box 120, News Dept., The Tool Engi 
neer, 10700 Puritan Ave., Detroit 38 
Mich 


Positions Wanted 


MANUFACTURERS AGENT gages 
measuring tools, and toolroom equip 
ment. Thirty-nine-year-old sales man 
ager of large eastern gage manufactur 
ing, now forming sales organization for 
New England. One or two more good 
lines wanted. Energetic coverage of 
fered. Write to: Box 122, News Dept 
The Tool Engineer, 10700 Puritan Ave 
Detroit 38, Mich 


INDUSTRIAL MANAGEMENT — posi 
tion desired by college graduate who 
has earned degrees in Business Admin 
istration and Associate Mechanical En 
gineering. Age 27. Practical experience 
includes four years of apprenticeship 
and two years of journeyman sheet 
metal technician. Write to Box 119 
News Dept., The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich 


TOOL AND DIE DESIGNER—We have 
an opening for a top-flight tool and dic 
designer. MUST have mechanical back 
ground and experience in producing 
dies for punch press and press brake 
work. Age no factor. Plant located in 
New England. Compensation $12,000 
per year. Send complete resume to 
Box 121, News Dept., The Tool Engi 
neer, 10700 Puritan Ave., Detroit 38 
Mich 
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SPECIAL EVENTS 


ASTE West Coast Tool Show. A ME RIC AN Soc E TY 
postion Hale OF TOOL ENGINFERS 


ASTE 27th Annual Meeting. ar 
April 18-22, 1959, Schroeder Hotel, Mil ‘) Lar wU Vy. DPowes 
— : 


waukee, Wis 


Obituaries 


Aircraft Executive 
Dies in New York 


George H. Hauser, veteran of 40 years 
in the aircraft industry, succumbed to 
heart attack just days after the in- 
suncement came of his appointment as 
issistant to the president of Republic 
orp. His new position was to 
chiefly concerne d with con 
munity relations : srs 
ee eae > : =- Above is the new ASTE membership certificate, an attractively redesigned version of 
é the former model. The blue-and-gold-trimmed “‘shingle”’ is available free from Head 
was a member of the exe rvs acu quarters, upon individual request on the order blank below t can also be ordered 
mittee of New York University’s Arts 
ind Engineering Alumni Association; 
i director of its Alumni Federation; 


framed at a cost of $2 


member ot the board of trustees 
Hofstra College ind chairman of the 
Nassau County Commission on Col 


legiate } ducation 


ia adiiiien to Wi: Ticeees’s siltation Order Blank for Membership Certificate 
with the Lor ( chapter ot ASTH 

he belonged to t AOA: American 

Rocket Societ Institute of Aero Membership Certificate Department, ASTE 

nautical Sciences: ASME (life mer 10700 Puritan Avenue, Detroit 38, Mich 

ber): and Princeton Engineering Asso 

ciation. In 1950 Dr. Hauser received his Please send an unframed membership certificate to my chapter membership com 
LLD degree from New York University mittee chairman for me. | understand that there is no charge for the certificate 


PLEASE PRINT NAME IN FULL 


William D. Brewer, Oklahoma City 
chief engineer for Oklahoma Gas & MEMBERSHIP NUMBER 
Electric Co 


CHAPTER NUMBER 


William Farrell, Twin States, re- 
tired general purchasing agent for 


An can Locomotive New York, N.Y 


Shubel A. Foster, Detroit, president, 
} oster | ngineering ( orp 








CHAPTER MEETINGS 
Floyd R. Hoaglin, Lansing. chief 
tool engineer! Motor Wheel ( orp 


Wilhelm K. Meyer, Santa Ana Val- com ” 
lev. tool engineer at Clifford Mfg. Co Kalamazoo 


ilwaukee 
supervisor for Continental Can Co North Texa 


Fred A. Savage, Macomb County M 


Paul N. Shaw, Cleveland, president Racine 
of Positive Safety Manufacturing Co San Gabriel 


Herbert S. Snodgrass, Des Moin: Santa Ana 


eneral manager for Neo Rav Product 
Santa Clara Valiey 


Oliver T. Spear, Indianapolis, de ¢ 
yane 
yn engineer tor Mertz | ngineermg, 
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Write for your 


SAGAMORE BLUE SHEET 


ur fre pb) 


ADDRESS DEPT. TE-7 


a difficult piece to HARDEN 


ae ea 
a 
a 


A-| 


Allegheny Ludlum Steel Corporation, Oliver Building, Pittshurgh 22, Pa. 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Toolirg, call Pye 


* Allegheny Ludlum “=-" 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-114 The Tool Engineer 





SPLINE ROLLING TECHNIQUE 
FOR TUBULAR PARTS 


developed tooling by Michi 

tor its Roto-Flo cold 

ines now permits simple 

ind inexpensive production of 

splines or serrations on tubing ranging 

ibout 2-in. OD. Reciproca- 

idrical forming racks is 

ombined with an axial feed of the 

blank to cold roll splines of any reason- 

ib gtl Results are thin-walled 

with rolled splines and 

tions nventional methods (shap- 

itting or hobbing) are time consum 
ind expel ive 

for this long-needed 

method, and any 

in be formed on solid 

well as tubular parts 

ind serrations up to 

ng cold rolled with 

iusé required rolling 

low. thin-walled 

is little as 0.075 

the tooth to the 

splined or ser 

el type headstock center 


the tube’s inside 


spline rolling of tubular 


rts works in the same general manner 
Roto-Flo 


fts. Racks, however, are consider- 


spline rolling of solid 


different—they are now round with 
The racks are 


eciprocated over the part in a relatively 


ial size forming teeth 


short ist travel. For teeth having 
15-deg PA, these racks 
form identical to that 
would be produced by hobbing 
Separating force is 3000 to 4000 
lb. As the reciprocating racks follow a 


ction 


straight path. the part is axially fed a 
predetermined distance until the desired 
spline length is obtained. The axial 
feed rate of the part is from “6 to %& 
ips. depending on part diameter, pitch 
ind finish The 
rolling of splines on undercut parts 


method permits the 


For parts having shoulders the rack can 
be notched so that full depth teeth can 
be formed to within 14 in. of the shoul- 
der. Simplicity and high-use factor of 
the forming racks minimizes tool costs 
per part 
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CERAMICS AT HIGH SPEEDS 


M ic hining studies at the Metallurgi 
cal Products Dept. of General Electric 
are revealing some the protentials of 
ceramic tools tl a specially con 

of producing 
18.000 Ipm, ce 


going extensive 


that at extremely 


cutting tools have 


Machining at high speed with a ceramic 
tool on the special ultrahigh-speed 
lathe. The lathe is capable of produc- 
ing cutting speeds up to 18,000 fpm. 
A plastic enclosure is required to con- 
tain the chips which are thrown off 
with considerable velocity. 


good tool life characteristics. Results 
indicate that the savings in machining 
time resulting from the high speeds 
offer possibilities for savings in total 
machining costs with increases in ma 
chine productive capacity 

The lathe itself is the only one of its 
kind known to exist and is powered by 
a 150-hp motor 
to 5000 rpm. 
mentation are located remote from the 
machine. 


Speeds range from 250 
All controls and instru- 


BUILT-IN COILS 
WIDEN PLATE USE 


Possibilities of 
posite plate as a heat transfer medi 
ire considerably broader with develop- 
ment of a special vacuum cladding 
technique. Channeling of heavy base 
plate—normally steel—before the alloy 
or nonferrous cladding layer is applied. 
forms coil-like passageways tor coe ling 

heating mediums in the heart of 
finished clad plate at predetermined 
‘ Result is 


Channeled Hortoneclad. a plate with in 


distance from either surface 


tegral internal coring that can tre 
quently substitute for surface coils or 
double wall construction 


Pattern for channelir is almost 


Chicago Bridge & 


Iron engineers where tl 


relevant according to 
developed. Channel 
plates often are divide 
ent coil-like sublayou 
independent tempera 
over different sect 
terial. or to reduce 


coolants and heatir 


( 
several coils in parailel 


one labyrinthine path. Conne: 
made to channels insid 
through drilled and t 
base material 
Although vacuum cladding 
internal channels permits met 
freedom in choice of base mater 
clad surface compositions. most popul 


base materials are the low 


carbon steels 
To develop hardened clad surtaces to 
resist wear merelv calls for cladding 


metals which either are inherently hard 


mquid 


PARTS FROM EXTRUDED BAR 
LOWER PRODUCTION COSTS 


Production cost in manutacture of 
clutch pawls was cut by almost one- 
third through use of hot extruded-cold- 
drawn steel bars to replace machining 
from rectangular bar stock. The pawls 
are made in lots of about 150 pieces. In 
this specific case, use of steel bars ex- 
truded in the shape of pawls added 20 
cents per part to cost of the material 
but machining cost was cut $4.60 per 
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GIVE 

THIS 
INGENIOUS 
MACHINE TOOL 
JUST 

SIXTEEN 
INCHES 


AND YOU'VE GOT IT MADE! 


precision 


workshop-in-miniature 


saves tim nd m 


ney 


UNIMAT 


MANUFACTURERS developing new prod- 
ucts find Unimat indispensable in the 
mock-up shop. No need to waste big, 
expensive-to-run machinery on tooling 
ENGINEERS and DESIGNERS 


supplement their sketches and blueprints 


small parts 


with machined-to-scale models anybody 
TECHNICIANS in research labs 
turn out machine work with amazingly 


can “read.” 


small tolerances, down to .0004-of-an- 
inch! Hundreds* of efficiency -minded 


companies, hospitals and government 
agencies are now putting their UNIMATS 
to a thousand-and-one-uses; let us tell 


you how they can serve you 


ng ; _ Sc 


i 


ng Machine 6. Jig Saw 


ndexer and Divider 


M 


Write for illustrated literature and price list 


AMERICAN-EDELSTAAL UNIMAT DIV. 
Dept. No. TE-1¢350 BroadwayeN. Y. 13, N. Y 
INDICATE A-7-116 
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piece. Time slashes amount to 2 hours, 
22 minutes for setup time and 24 min- 
utes per piece in machining time. 

Savings also are netted in scrap com- 
steel 
shape has reduced blank size from ap- 
proximately 10 oz for a blank sawed 
from a 1%4 x 2%4-in. rectangular bar to 
approximately 4 oz for a blank from 
extruded steel shape. Blanks are %« 
in. thick. 

Only 


needs to be machined from each piece, 


partsons, Use ot an extruded 


about 1% oz of material now 


as compared with the 61 oz which for- 
merly had to be removed. 

Necessity for profile and plain mill- 
ing, both of which were required to 
achieve the contour in the rectangular 
blank, has been eliminated. 


Clutch pawl blanks 2!'2 in. wide are 


sawed from a hot extruded steel shape 
produced by Jones & Laughlin Steel 
Corp. for use on Jones & Lamson uni- 
versal turret latches. 





MANUFACTURERS STUDY TOOL CONTROL 
TO STANDARDIZE MACHINING PRACTICE 


In an effort to improve and standard- 


ize machining practice for multiple- 
spindle automatic bar machines, seven- 
teen manutacturing concerns have 
jointly sponsored a cooperative machin- 
ing project (Comapro). The purpose of 
the project is to demonstrate pe ssibili- 
ties for control of six basic production 
elements: material, tools and holders, 
measurements, coolants and lubricants, 
the machine itself and operating per- 
sonnel 

\ part representative of usual mul- 
tiple spindle operations was selected for 
study and conditions were prescribed 


Allied 


maintenance was 


for optimum production results 
equipment for tool 
selected carefully to elminate human 
error as much as possible. Full scale 
tests were conducted at Cone Automati 
Machine Co. to allow 


study for verification of the validity of 


accurate time 


the methods and procedures. 


A tool control system (below) was 
developed to realize the maximum efh- 
ciency from the bar machine by reduc- 
ing down time for tool changing and 


minimizing scrap production 








Tool Control System for Perishable Tools 








Station No. | 


1. Dull tool removed from holder 


2. Dull tool given a protective coy 


Station No. 2 
1. Dull tool checked for 
a. Tool wear 
b. Built-up edge 
c. Chip clearance and flute length 
d. Remaining tool life 
e. Cracks 
2. Dull tool given a protective covering 
3. Dull tool may be se rapped at this station 
a. For any reason given under Station 
No. 2 and new tool requisitioned 


Station No. 3 
1. Dull tool sharpened to print. 
a Print to spec llv: 


(1) Type and brand of grinder 


(2) Grinding wheel size, grit, etc., 


both roughing and finishing 


(3) Grinding fixture number if 
quired 

(4) Microinch finis 

(5) Resharpening to be wet or 
If wet, g e yor ober ind 


coolant 


Station No. 4 


] Sharpe ned or new tool checked for 

a. Cracks 

b. Minimum and maximum length 

c. Dimensions 

d. Hardness 
e. Finish 

». Sharpened or new tool given a protective 


coating. 


Station No. 5 


l. Preset tool in holder for length or pro 
jection. 
2. Store in Toolitrol Board in proper posi 


tion. 
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Precise measurement to 
0.0001’ and 1 min. of arc 


Gaertner 
Teolmakers’ Microscope 


Here is a reliable, easy-to-use micro 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak 
ing a wide variety of precision measure 
ments and is especially valuable in re- 
ducing rejects in production work 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements no contact, no distor 
tion, images are sharp and clear. It is a 
basic measuring Instrument for inspec 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs 

Che Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern 
ment Gage Laboratories, and by prime 
contractors and their subcontractors 
With all parties using the same measur 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 


la com] i iry stage reads to 
60° range 

of stages 

ipped lead screws with cor 


—™ uncom licated optic al 


Features that assure you of 
EASY, CONVENIENT OPERATION 
itl tatable cro: hairs in protrac 
1p measurements, simplify 


of o 


ir eyepieces for ease 


ind plugs for all 


Modif cations and acce ssoriesto 

MEET YOUR EXACT REQUIREMENTS 

read and lius template camera and spot 
tin ittachme motion focus, variable 
magnification 
you have il measuring problem, our 
ives will be happy to consult 
vice and engineering facilities 
turer are always immediately 


Write for Bulletin 147-56 
Designed and manufactured by 
The Gaertner 


“ . = 7 ’ a 
Scientifie Corporation 
1241 Wrightwood Ave., Chicage 14, Ill. 
Telephone: BUckingham 1-5335 
INDICATE A-7-117-1 
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FASTER PRODUCTION 
WITH FLUXING INNOVATION 


Fluxing of parts with awkward con- 
tours has been speeded up through an 
ingenious method devised by production 
engineers at Fenwal Inc. Result of the 
fluxing rate of 
seconds per piece 


new setup 1s 


\ part typical of the type involved is 
a stainless steel aircraft fire detector 
which has a triangular flange mounted 
on a cylindrical shell. During subse 
quent torch brazing with a Handy & 
Harman silver alloy, flux serves as a 
protective coating to prevent oxidizing 
steel 
hand brush method used to apply 
flux proved a bottleneck because o 


of the stainless However. the 


iwkward hand required 


flux upper and lower surfaces of the 


positions 


flange, as il he areas of the adja- 


cent shell iuse the assembly 
dipping also is 
. } 
practical 
Solution problem came with 


motorized fixtur which holds the 


in the horizontal plane and re 


In this fluxing setup, a motorized fix- 
ture rotates a part between brushes 
simultaneously. installed in 
the ends of !4-in. tube bent to form a 
handle by which the operator controls 
flux application. 


Brushes 


between a pair of flux brushes. End of 
the shell is inserted in a collet mounted 
on the shaft of fractional horsepower 
motor which rotates at about 45 rpm 

a speed low enough to prevent the flux 
from spraying off by centrifugal action 


Collet ID is about. )¢-in. 


permit the shell t be 


oversize to 
slipped in and 
out freely, and is long enough to sup 
port the shell for about =4 of its length 
to prevent excessive play during rota- 
tion. 

Fluxing brushes are held in ends of a 
j-1n tube bent around to straddle the 
flange. Pivoting freely on an axle, the 
brush holder is slightly overweighed at 
the front end so that the brushes dip 
into the trough of flux when the opel 


Thus the 


brushes swing out of the way when the 


ator releases the handle. 
fixture is being loaded, and are always 
covered with flux ready for use. In this 
fluxing setup, a motorized fixture ro- 
brushes, which 
flux both surfaces of the flange simul- 
taneously. 


tates a part between 





With a YODER... 
ONE MAN PRODUCES 
20,000 FEET OF 
SHAPES A DAY! 


with a Y 


The con- 
ally so low that even 
ation makes a Yoder cold- 


ll forming line a prohtab 


A great many modification 


} ld 
shape such as welding, 


ing, notching, perforating, embossing 
and cutting to length I 

ously introduced with 

tional labor cost. It will pay 
dividends to fully investigate the ad 
tages of Yoder cold-roll forming. / 
illustrated, 88-page 


book clearly l 
every important aspect of this amazit 
versatile method of | 


it is yours for the asking 


THE YODER COMPANY 


5525 Walworth Ave. « Cleveland 2, Ohio 
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MAMUFACTURING 





How Multiple Tooling with Carbides 
and Tantung Cast Alloy Can Reduce Machining Costs 


Surface Speed Dictates Choice of Tool 


The boring and turning operations on normalized oil hardening tool steel 
pictured above illustrate the economies possible by correct use of both 
carbide and cast alloy cutting tools. The 8” O.D. is being turned at 450 
surface feet per minute (215 RPM) with a V-R toolholder and throwaway 
carbide insert. The boring speed is 112.6 SFPM on the 2” I.D. At this 
lower speed carbide tool life is drastically reduced by build-up, while H.S. 
steel tools fail prematurely because of excessive heat 

The answer is to use V-R Tantung cast alloy for the boring operation. 
At 112.6 SFPM Tantung tool life is markedly superior to carbide or high 
speed steel. The reduction in regrinds and downtime results in higher 
production and major cost reduction 

Vascoloy-Ramet manufactures a complete line of both carbide and Tan- 
tung cutting tools to provide maximum machining economy on any job 
For complete details and CATALOGS, call your V-R Representative or 
Distributor or write to V-R today. 


V-R TANTUNG 


FREE Surface Speed Table and Tool Selector Chart 


This handy chart shows the general cutting speed 
range for HSS, TANTUNG and CARBIDES . . . shows 
RPM for various diameters to deliver surface speed 
desired. Ask for your copy—no obligation. 


MANUFACTURERS OF 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


msgoloys dag boruortthon 
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Tracer Attachment 


ittachment is adapta- 
make of lathe. With 
nskilled labor can _per- 
ipplications as step 
rning, and fac- 


standard 
nes, while also 
by the lathe, 


longitudinal 


onverts 


is base d on 


dimen- 


sion tracer, has: cross and tool slides, 
these cast of Meehanite and finished to 
precision tolerances; a Nitralloy insert 
in the lower slide; built-in oil reservoir; 
ability to use round or flat templates; 
self-contained hydraulic power unit; 
and fluid metering valve on the control 
cylinder 


True-Trace Sales Corp , 9830 E. Rush 
St. El Monte 50. Calif. T-7-1 
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Drill 


The Depthmaster “down-the-hole” 
drill is designed to provide continuous 
hole-cleaning air to keep the hole clean 
and the drill free. Should the drilling 
operations stop and the drill be shut off. 
continuous high-pressure hole-cleaning 
air continues to pass through the drill 
and the bit, keeping the hole clean and 
minimizing sticking of the drill in the 
hole. 

All operating air is exhausted through 
the bit, and there is no need for special 
exhaust ports in the side walls of the 
cylinder. 

The drill is manufactured in three 
sizes for blast holes from 4°4 to 7 in. 
The tool is available to users of other 
drilling equipment 

Ingersoll-Rand Ci 1] 


New York } N y 


Broadway. 


T-7-2 


Electronic Press Drive 


The Accutrol electronic press drive 
permits reverse jogging of a press with- 
out stopping and reversing the motor 
Jogging torques and speeds are adjust- 
able. 

In this design, too, normal clutching 
and braking are controlled by a servo- 
system which electronically compen- 
sates for thermal and kinetic variations 
The Accutrol brakes against itself by 
using alternating current to create a 
reverse rotating magnetic field between 
the rotor and field windings. Direct cur- 
rent is used in clutching. This may be 
varied from a normal amount (to 
change the speed of the parts or to take 
a severe working load) down to an idl- 
ing range during the rest of the press 
cycle. An effective induction principle 
locks the rotor to the flywheel. Lami- 


nated cores and squirrel cage bars com- 


ne eddy current and interlocking in- 


duced fields to develop exceptional 
torque 

Accutrol is electronic in both power 
ind control. It delivers d-c and a-c alter- 
nately to induction windings. Power is 


supplied through 


mercury-pool igni- 
trons. The servosystem. which coordi- 
nates analog and digital signals, is ver- 
satile in selectivity 


E. W. Bliss Co.. ¢ ton, Ohio. T-7-3 


Nondestructive 
Inspection Device 


Nondestructive sectioning of con 
toured parts is possible with the OGP 
countour transcriber, Model 8-18 which 
makes a permanent record on specially 
coated glass, of contours of master pat- 
terns, models, dies, molds and similar 
parts. 


Contour reproduction on the coated 


119 





glass, called a Trace, is a complete and on glass may be 
continuous reproduction of a part con nt 
tour and can be made of both exterior 


and interior part contours, top and bot- 


record or 
coated and used 


Companion iccessory to the contour 


tom halves of a die, and mating parts. transcriber is the OGP contour trace 


Traces are measured by determining measuring viewer. The t is designed 


X-Y coordinates on conventional con- to facilitate measurement and evalua- 


tour projectors, by comparing with a tion of contour traces. and is provided 
grid, and by comparing to a master out- 


line or ret le 


with a precision grid glass illuminated 


trom below by i special cold neon tube 
Designed for rapid, semiautomatic Scale readings to 0.0001 inch are pos- 
operation, the device handles contours sible 


ng the grid an = associated 
up to 8 in. deep by 18 in. long. Traces 


measuring micrometer! 
Opti il (,aging Prod ct 
Forbes St., Rochester 11 





mee Collector 


cve lone 
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ors AAccwracy = 


eparato 
para 


Whitnon" FREQUENCY mer § indles 
ELECTRIC 


io 


FA 


Modernize your present internal 
grinders and special milling 
machines with Whitnon 

High Frequency Electric Spindles 


of foreign material 


It’s the unusual situations y here large volumes 
esenet on It's the accent on accuracy, too, that builds perfect of dust or wher 
accuracy high-speed performance into Whitnon High Frequency pound must be co re is no 
that gives Spindles. Whitnon Spindles deliver maximum — and Increasé In horsepower requirements 
o o QT salnut 
this missile vibrationless — horsepower to all grinding wheels and Forit Mfg. 7 Walnut St., 


perfect tools .. . at speeds from 10,000 to 120,000 RPM. Paul, Minn T-7-5 
performance 


at high Spring pre-loaded and dynamically balanced after 
speeds assembly, they assure you better control of finish and 


rF com 





USE READER SERVICE CARD ON PAGE 
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size — faster stock removal — and the high quality OF TODAY INFORMATION 

production that earns you higher profits. 





Drilling and 
IN STOCK TO FIT MOST GRINDERS ° . 
8 HP at 10,000 RPM to %, HP at 120,000 RPM Tapping Machines 


Available for: © HEALDS © BRYANTS A multiple spindle drilling - tap 
WRITE FOR 3” Center Height « SPECIAL SPINDLES fer duplicat- ping mac hine, built by I Burkhardt & 
LITERATURE Pe” Center Height ing, wood and uen-ferrous routing, Weber K. G 


Reutlingen. Germany 
TODAY. 4” Center Height synthetic textiles and spin testing 


can carry a maximum of 12 spindles 
Because the spindle carrier is designed 
in the unit system, it is possible to com- 
bine a number of spindle units in any 


position around an indexing table and 


UFACTURING COMPANY 
ROUTE 6 AND NEW BRIT E, FARMINGTON, CONNECTICUT 


obtain semiautomatic drilling and tap 
ping r for a variety of operations 





he } cl e s ’ ved with al self- 
TR A LT SORENESS A he machine is equipy 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-120 
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unit operating the 
whole unit Avail- 

d. a second teed, 

ump power traverse, 

r deep-hole drilling and 
The n achine ilso « in be 
1 separate tapping slide, 


ot various 


hmann Co., 
In 27-11 41st g Island City 


1, N. } T-7-6 


Spinning and 
Burnishing Tools 


In one operation, this easy-to-use spin- 
ning tool expands, sizes and burnishes; 


a leak proof 


it Is ¢ ipable ot creating 


joint with light wall tubing in a few 
minutes 
Adjustable 


the mandrel o1 


spacer rings inserted on 
threaded adjustment 
collars are provided to regulate the de- 
gree of expansion obtained with the 
tool. Because they minimize excessive 
forward thrust and over-rolling, they 
also act as a safety feature. Sizing and 
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Film strip taken at high speed 
shows complex movement of 
thread in outsole stitching 
machine, 


the secret of the broken 
thread unfolded 


Suppose you designed a machine that operated at 
600-800 cycles per minute—and found that some- 
thing was wrong. 

In developing an outsole stitching machine, the 
Research Division of United Shoe Machinery 
Corp. of Beverly, Mass., faced the problem of oc- 
casional thread breakage from unknown cause§. 
Since the mechanism operated at 600-800 stitches 
per minute, the problem couldn’t possibly be 
traced by visual inspection. 

Engineers found the answer with high speed 
movies. Using a Kodak High Speed Camera, they 
were able to film the operation of the stitching 
machine at 3200 frames per second. When they 
projected the film at a normal 16 frames per sec- 
ond, the duration of a single stitch, actually 1/10 
of a second, was slowed to 20 seconds on the screen. 

The movies clearly showed that thread breakage 
resulted from dynamic conditions which upset the 
timing of the cam shaft and associated linkage, 
and from unsuspected paths of thread motion 
caused by the operating speed of the machine. 

Perhaps you, too, face machine design problems 
which conventional methods cannot solve. You'll 
find the answers quickly and at a minimum cost of 
time, money, and manpower—with high speed 
movies. 

For complete details send for the free booklet, 
“High Speed Motion Pictures at the Service of 
the Engineer.” 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak 


HIGH SPEED Camera 


athe , 
Od oar 


TRADE MARK 


= 
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burnishing take place during the “free- 


Electronic Attachments 
for Parts Inspection 


spinning” period when the mandrel 
abuts the adjustable spacer rings o1 
collar on the spinning tool 

When joining light wall tubing to fer- 
rules, a split die block is used to back 
up the ferrule preventing distortion 
while the tube is being expanded, sized 
ind burnished. The tool is designed for 


use on straight or bent tube elbows hav- tracing. cam forming, etc 


ing a 2:1 center line bend radius. The accessories work on electronic 


The Gustav Wiedeke Co 
ird St.. Dayton 1, Ohio 


A basic console and reading indicator 
plus other plug-in accessories make up 
standard attachments which can be used 
for centerless grinding, strip-chart re- 
cording, control of taper. automatic in- 


spection and segregation, electroni 


capacitance; therefore. require no air- 


line connections or extra gages to cali- 





Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


CLUTCHES 


. 
(Single 
or 
Double) 
Single oil type Pullmore Clutch arranged 


I E for driving a Power Take-Off Gear 


EASY ADJUSTMENT 


CCUNEID Send for This 
of ROCKFORD Multiple-Disc Handy Bulletin 
R t 
peee TO8es CLUTCHES is simple, easy and Shows typical - 
installations of ; 
 HIGH-RATIO LEVERS ] ample to maintain uniform oper- ROCKFORD 


CLUTCHES 


ating conditions under long, hard nd POWER 
POSITIVE NEUTRAL ° . TAKE-OFFS 


usage. Unaffected by centrifugal Contains dic 


PRECISION BUILT force, PULLMORE clutches are 
capacity tables, 
TTR TTT tT convenient to operate and are nenines whe 


positive in driving, braking and complete specifica- 


EASY ADJUSTMENT Fed - — 
neutral action. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash Chicago 3, 11 


Oil or Dry 
Multiple Disc 


— C = - > 


Heavy Duty 
Over Center 


grams of unique ap- 
plications. Furnishes 


Speed 
Reducers 


G8O0LE60C69 
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brate air pressure 
ture. The system 
perature changes. Spe electronic 
design of the Electro-Autosizer, which 
works within a wide range of tolerances 
permits electronic gaging it he ma 
chine shop without electrical drift prob 
lems. 

Quick change-overs eassemblie 
are possible for short run manufactu; 
of equip 


ment trom one type ot I . t in 


ing lots or simple transference 


othe 
Electro-Autosizing Machine 
80 William St.. Closter, N. J 


Porting Cutters 


Cutters for prod i 
10050 hydraulic port cor 


and nonferrous metals 


f 


13 standard sizes for 


used with 1. through 2 in. OD tubing 
Porting cutters for special applications 
in both high-speed steel and tungsten 
carbide tipped ilso are available 
Eclipse Counterbore Co., 1600 Bonner 


Ave.. Ferndale. Mich T-7-9 


Rotary Indexing Unit 


\ series of universal, automatic rotary 
indexing machine units is available in 
table diameters up to 84 in. for general 
production work The unit may be 
utilized for such shop operations as 
heavy drilling. milling. boring and 
inspection. and is suitable for program- 
ming and for trae ing. and Is also adapt 
able for broaching 

This Rotomatic Positioner can accom- 
modate loads up to 50.000 |b because of 
its extremely rugged construction, with 


no noticeable deflection and no change 


The Tool Engineer 





The 
The unit can start at 
static 


not be 
full 


friction, and 


in indexing load need 
balanced 
load: it creates no 
there is no strain on the wheel or worm 
mechanism 


backlash 


iaranteed to within 5 sec of 


or indexing 
[here is no Indexing ac- 
curacy is gZ 
* Series. and to within 15 sec 

7 re 
hange gear system permits 
changing gears. 


from 10 to 


1utomatically and 


index by 
divisions 


is infinite. Indexing 


tit “t 


miautomatic or 
inual 
An iva 


, > p 
the Rotoma 


ilable t ape attac hment permits 
Positioner to be used with 
either a tape system, for con- 
trolled op 

ivailable in horizontal 
diameters of 


84 in. A 


furnished so 


18. 60. 72 and sine 


vase arrangement can be 
iat the horizontal table can be mounted 
it any suitable angle from horizontal to 
vertical 

The Lapointe Machine Tool Co., Hud- 
Mass T-7-10 


son, 
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Counterbores 


" 
These interc! 


ingeable counterbores 


high-speed cuit 


hiree pieces: 


ind They have no 


pilot 


project pins, set screws or springs. 


Cutters and pilots can be quickly inter- 
changed from one size to another 
The tools 


rr counterboring 


which are used for facing 


holes for sockets or 
fillister hand cap screws, ete.. are avail- 
able with either straight shank or taper 


shank holders 


limited. Individual 


almost un- 
are made in 
wide selection for any shops use. 

Chicago-Latrobe, 411 W 
Chicago 10. Ti 


Range is 
sizes 
T-7-11 
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Punch Press 

This 4-post Multi Max punch press 
for short run production and standby 
tooling, can be quickly converted for 
by adding any 
standard hitch feed. <Ac- 


cessible for manual or automatic feeding 


automat 


stamping 


roll te ed or 


from any or all four sides. it is suitable 


for assembly line work. or as an integral 


stamping station in an automatic stamp 


ing line. Progressive or transfer fingers 


, 
can easily be connected to the under 


drive for transfer press 


ilso aff 


ope rations 


design ords a close 


Underdrive 


power takeoff for feeding between posts 


or rotary indexing 


Controls are ill electrical for sit 


stroke. continuous running. inching and 


Half stroke is possible, wher 


geing 





Ontario St.. 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 


Heavy Duty Vertical 
Milling Attachment 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
. with GREAVES MILLS. 


Make your own comparison of 22 specifications of 


operations. . 


Greaves and 7 other leading milling machines. 


Heavy Duty Offset 
Vertical Milling Attachment 


Extra size table 
with 34” travel optional 
at extra cost. 


GREAVES MACHINE TOOL CO. 

2303 Eastern Avenue, Cincinneti 2, Ohio 
Send Comparison Chart. I will make my own comparison 
of GREAVES MILLS with other makes. 


Send information on Attachments and Accessories for 
GREAVES MILLS. 





NAME 
FIRM 
ADDRESS 
CITY 


TITLE 


ZONE STATE 
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press will descend to bottom of stroke 
and dwell for any predetermined period 
or stop for such operations as induction 
welding of parts in assembly. 

Model shown is 1%% in. stroke, 350 
strokes per minute. 10 in. die shut 
height. 2 in. ram adjustment, bed and 


ram size of 20 x 24 in.. counterbalanced 


ram, 3 hp motor, and mountings for 
draw die cushions. Depending on stroke, 
speeds up to 750 strokes per minute, 
larger die shut heights, strokes up to 
5 in. and bed and ram sizes up to 48 x 
148 in. are available. On back geared 
models. low speeds down to 10 strokes 
per minute are av iilable 

Diamond Machine Tool Corp.. Pico 
Calif T-7-12 


Milling Cutters 


Twelve Series 300 staggered-tooth 
carbide-tipped side milling cutters 
range from °¢ to 1%4-in. widths for cut- 
ting cast iron, brass and bronze. De- 
sign incorporates positive radial and 
ixial rake for free cutting, chip break- 
ing ind directing chips toward center 
of cut assuring smooth score-free sur- 
face finish. 

The cutters may be used singly or 


inte rloc ked. 


able for cutting thin walled sections or 


They are particularly suit- 
fragile castings; shearing action per- 
mits smooth cutting without shock or 
chatter. Rigid true running bodies with 
overhanging tips allow regrinding car- 
bide without grinding steel body. 
Cutting Tool Div.. Brown & Sharpe 


Mfg. Co., Providence 1, R. I. T-7-13 


Single Spindle Chucker 
\ single spindle chucker designated 
Traub Model AF 130, features an air 


Rigid 


chuck with over 5-in. capacity. 


cross slides can be moved longitudinally 
independently. Maximum turning length 
is 54% in. The spindle brake is equipped 
with an electromagnetic clutch and 
there is ample, easily-accessible chip 

room provided in the base. 
Guthery Machine Tool Corp., 38-31 
Long Island City, N. Y. 
T-7-14 


Crescent St... 


Grinding Machine 
for Throwaway Tools 


Designed to grind carbide throwaway 
tools in various applications, this ma- 
chine will grind the entire periphery 
of the throwaway. including the radius, 
in one operation. The radius is ground 
perfect tangent with the sides; sides are 


flat and parallel within 0.0002 

It will grind any shape tool, including 
squares, triangles. pentagons, diamond 
shapes and rounds. It will grind any 
radius from 0.010 in. up. When grind- 
ing negative and positive rake tools it 
will hold a 0.0005 tolerance 

The Harvill Machine Co 
Mile Rd., Hazel Park, Mich 


618 E. 10 


T-7-15 
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Saw Sharpener 


Wood and metalworking plants can 
sharpen their own carbide tipped and 
high-speed steel on the ACE 
machine. It is simple to set up and use 


grinding 


and is designed to bring the grinding 
wheel to the saw to facilitate an accu- 
rate grind. 


The tool also can be used for sharp- 


ening other wood cutting tools, as well 


as face mills, reamers, hobs, spot facers, 


straight and spiral cutters and all gen- 
eral purpose tools. 

Oliver Instrument Co., 1442 E. Mau- 
mee St., Adrian, Mich. T-7-16 


that will cut woven wire, 

wire cloth, and gasket up to “46 in. can 
» used as a portable tool or mounted 
on a table. It 


ilso will cut sheet metal 


without distortion by cutting out a con- 


tinuous 14 in. strip. Two models are 
available: one for cutting up to 
wire, and a heavier duty for cutting up 
to ‘46 wire. Unit operates on 110 v, a- 
or d-c. 


Modern Mig Co In 
Rd., Willow Grove, Pa 


680 Davisville 


T-7-17 


Lathe Control 


rhis control unit called the De Silvey 
Director, performs automatically all tur- 
ret lathe functions conventionally done 
by hand. Results are identically finished 
pieces because the lathe does not vary 
as in manual operation 

Built-in safety control features pro- 
tect the turret lathe, tools and workpiece 
from damage due to inadvertant oper- 
ation. 

Feed rate of the Director ranges from 
zero to a maximum of 100 ipm and dif 
ferent feed rates can be established for 
front or back tool. 

Headstock spindle speeds, ram, cross 


The Tool Engineer 





slide functions and all the operations 
ire preselected by a six position drum 
ind a multiswitch assembly called a 
sequence selector. The six positions of 
the drum correspond to the six turret 


positions and each position energizes 


Hot Hardness Tester 
Rockwell 


characteristics of 


hardness properties and 
metals at elevated 
temperatures can be accurately deter- 
mined by the Model 6-JR hot hardness 
tester used in conjunction with a small 
turnace 


electri This device can be 


sample specimen without cooling it to 
determine the depth of penetrator im- 
pression. The tester’s diamond Brale 
penetrator, for making indentations in 
the specimen’s surface, is contained 
within the furnace and is heated along 
with the specimen under test. Hardness 
tests are conducted in the usual manner. 


utilized to determine the hardness of For temperatures to 1200 F, the fur- 


metals. contained within the shell of a nace operates on 110 vy, single-phase 


controlled atmosphere gas furnace, at power with a maximum input of 1500 
watts. For 1500 F operation, the fur- 
nace would operate on 80 vy, 60 cycle, 


single-phase current 


temperatures exceeding 1500 F. 
Utilization of the instrument permits 
accurate meas 


irement of hardness of a \ variable voltage 





Ehrhardt’s | 
part in 


establishing the func- 
be performed at each turret 
No cams are required to obtain 
selector is a longi- 
three fully adjustable 

each tace. 
prevention device re- 
when the tool slides hit 
op ind protects the tool 
from overload when the 

or broken. 
tely adjustable index cushion 
revent over travel of the tur- 
id caused by the momentum of the 

tooling 

De Silvey Corp., Pennsylvania 


ist \urora N y T-7-18 


linga progressive die 1 Moore J g Grinder. 


sdeneina fully air-conditioned 


Milling Machine Arbor 


An unusual type of milling machine 
irbor developed by Stieber & Nebel- 
meier, Munich, consists of a base arbor 


LIFE Magazine saluted the Ehrhardt St. Louis bench- 
mark in its series of articles. America’s Arts and Skills. 
Since we produced the first precision check gages, dies, 


which always remains in the spindle and jigs and fixtures on the Mississippi 30 years ago, excep 


or 4 interchangeable centering inserts 
different al 


tided for the 


tional precision and its measurement have been our aim 
meters. The inserts are mdeed, our obsession. 


entire length and com- We maintain our tooling facilities at a constant peak. 


Our equipment includes the latest Moore machine. tools 
for accurate holes, contours and surfaces. Our Elox elec- 
trical discharge machining helps satisfy your needs for 
ultraprecision with another up-to-the-minute facility 
EDM can effect substantial savings over other methods 

\s other tooling improvements develop you can depend 
on Ehrhardt to provide them—and to hold to a minimum 
the mukiplying costs which go with attaining vanishingly 
small tolerances. 


story « } 
Ehrhardt’s ¢ 
sills fox { a a Are you one of “the few who want the most” in advaneed 
tooling? If so. call on Ehrhardt. Join the elite among 
manufacturers for electronics. aviation and automotive in- 
dustries who use Ehrhardt’s triple plus tooling service.* 


facilities car 


radial vou—in profits 
Write tor vour copy. 


pletely absorb the axial and 


lorces They are clamped from the 
front with a long special screw with 
particularly high clamping power. 

The design assures rigid connection 
between the milling cutter and the arbor 
of every milling operation in both right 


Ehrhardt/St. Louis 


Ehrhardt Tool & Machine Company, 914 Monroe St., St. Louis 6, Mo. 


ind left-hand rotations. 

Distributed by A. & H. von Tsurikov, 
Precision Machinery & Tools, 755 Lake 
Ave., Row hestet 13 N. \ T-7-19 


Ehrhardt St. Louis 


A nationwide service to the few who want the most in precision gages, dies, jigs and fixtures 
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Pratt & Whitney Keller Automatic Tracer-Controlled Milling 
Machines have long been known throughout industry for their 
ability to produce complex, irregular 2- and 3-dimensional shapes. 





They bring outstanding speed, accuracy and economy to the man- 


ufacture of dies, molds, prototypes and production parts. 


The special machine shown here —a modification of our giant 
Type BG-22 — adds a “‘new twist” to the already great versatility 
of these machines. This special machine can be operated as a 
standard Keller . . . profile-milling from a 2-dimensional template 
or duplicating a 3-dimensional full model. In addition, it is 
equipped with a specially designed milling head that has a range 
of tilt from 20° above to 20° below the horizontal. With the degree 








of tilt of the head and cutting tool controlled by a template, this 
machine will be used to generate “warped surfaces” by profile 
milling. This type of milling is frequently encountered in the pro- 
duction of aircraft structural components where the outer surfaces 
of the part must be accurately profiled and, at the same time, cor- 
rectly twisted or “‘warped”’ to conform with the designed contours 
of the aircraft’s surfaces. The development of this special Keller 
Machine makes it possible to produce these ‘“‘warped surfaces” by 


the most direct, accurate and economical method. 


Your own operations may not involve the milling of “warped sur- 
faces.”” But the example of this special machine demonstrates 
Pratt & Whitney’s experience and engineering know-how in solv- 
ing special production problems. And — whatever your require- 
ments — for fast, low-cost milling of irregular shapes and compli- 
cated curves, there’s a P&W Keller Machine just right for every 


work size with capacities ranging from 36” x 20” to 20 feet by 7 feet. 


Write now for complete information... 
PRATT & WHITNEY COMPANY, INC., 
16 Charter Oak Bivd., West Hartford, Connecticut 


BORERS .. . ROTARY TABLES KELLER MACHINES LATHES .. . VERTICAL SHAPERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS -«- GAGES + CUTTING TOOLS 


NUMERICAL CONTROL 
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transformer, of sufficient capacity, is 
used to permit precise control of input 
voltage. 

51x binding posts are provided on the 
furnace’s shunt panel to permit localized 
control of temperature. By use of re- 
sistance-wire shunts, temperature of that 
portion of the furnace located between 
any two binding posts may be varied. A 
constantly circulating supply of water 
is provided for cooling of the furnace. 

Wilson Mechanical Instrument Div 
American Chain & Cable Co., In 
T-7-20 


Br idgeport 2, Conn, 


Turntable 


This turntable was designed for uni- 
versal application and, by varying the 
number of casters used to support the 
section, offers capacities of 1500, 2500, 
or 3000 lb. From a minimum height of 





64g in. (without roller conveyor sec- 
tion), supports can be provided for cor- 
rect operating height. Positive type 
stop can be either foot pedal or hand 
controlled. 

The turntable also can be provided 
with dust ring for foundry application 

Standard Conveyor Co., North St. 


Paul 9, Minn. T-7-21 


Size Gage 

Designed for stability, this HYT size 
gage incorporates nonrotating measur- 
ing column spring loaded to avoid 
backlash. It affords an accuracy of 50 
millionths at any measuring point. Read- 


128 


ings can be taken on the underside o1 
topside ot spacer Inspection ot any 
machined parts can be checked with this 
instrument in a matter of seconds. Its 
light weight permits portability to any 
loc ation of shop or inspection areas. 
The lightweight gage has ten-inch 


"ie 





dais 


capacity, whic h can be ine reased with 
3 and 6 in. riser blocks. 

Armour Machine Company at 700 
Oak St., Copiague. N. Y. T-7-22 


Welding Accessory 


Any alternating-current welding ma- 
chine can be converted to direct-current 
output with one of two portable con- 
verters. One unit. Model A2500C, 
250 


amp; the second, Model A4500C, con- 
verts to a d-c output of up to 450 amp. 


converts a-c to a d-c output of up to 


Each converter is a portable, com- 
pletely self-contained unit and can be 
placed on top of any a-c welder. Only 
two connections are required. Auxiliary 
connections to a 110-volt line are un- 
neccessary. 

Manufactured with silicon rectifiers 
for long life, the convertors have a full 











Let me* show you 
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George Marr 

P&J Representative 
Pawtucket, R.I 

Telephone PAwtucket 5-6500 


how a change to our 
P&J Automatics 
helped 


American Bosch . . 


JOB FACTS: 


PART: Head for Diesel Engine Fuel 
Pump 

MATERIAL: Nitralloy G, 28-35 Rockwell C 

REQUIRED: 25 separate turning, facing 
boring and forming cuts, with most 
surfaces held to 0015 

THE MACHINES: 2 P&/J 3-U ‘‘Speed- 
Flex” Automatic Turret Lathes 

THE RESULTS: Part completed in 2 fully- 
automatic cycles. Floor-to-floor 
time 5.5 minutes! 


SH ond FINISH FACE 


IGH ond FINISH FACE 














INCREASE PRODUCTION 45% AND 
REDUCE MAN-MACHINE HOURS 75%! 


American Bosch Arma Corporation, one ef the leading 
producers of automotive, electrical and diesel injec- 
tion equipment, was using hand turret lathes to m: 

chine close-tolerance fuel pump heads. Two of these 
lathes — each with an operator — were working two 8 
hour shifts per day, and a plant-wide survey showed 
that machining time and costs were too high. Called 
in to analyze the problem, we recommended two of our 
P&J 3-U “Speed-Flex” Automatics, with both ma- 
chines to be operated by one man on a single 8-hour 
shift per day. 


On the job 18 months, this installation has practically 
paid for itself in labor savings alone. Now, when the 
operator receives the workpiece, he chucks it in the 


AUTOMATIC TURRET LATHES 


GEAR 


first machine, and 12 cuts are completed in a single 
fully-automatic cycle. He then chucks the part in the 
second machine, and the remaining 13 cuts are com- 
pleted. Floor-to-floor time is just 5.5 minutes ...a 45% 
reduction over the old method. And 3 machinists have 
been released for other work. 


If your manufacturing operations involve high-speed 
parts production, a switch from hand machines to P&J 
Automatics can also bring important benefits to you. 
Act today. Ask the P&J Representative in your area 
to analyze your requirements and recommend a pro- 
duction plan that meets your specific needs. If you 
prefer, write direct to Potter & Johnston Company, 
Pawtucket, Rhode Island. 


_ 
put 
— fr, 

= t 


— 


CUTTERS PACKAGING MACHINES 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 








60 percent duty cycle industrial rating Dial Caliper Gages 
They are internally protected against 


overload and are blower cooled for Ihe Quicktest dial 
measure thickness of sheet metal, pipe 


caliper gages 
maximum cooling and quiet operation. 
\ smoothing reactor provides low ripple walls, walls of cast specimens, profiles. 
for are stability. grooves, rounds, threads, also of foils. 
,. O. Smith Corp.. Welding Product 


“ lumber or rubber 
Div.. Milwaukee. Wis. T-7-23 The instruments are available as eithet 


cardboard, textiles. 


external or internal gages. Rapid vet 





accurate measurements may be made by 


USE READER SERVICE CARD ON PAGE 
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OF TODAY INFORMATION 


holding the gage in one hand. leaving 
the other free to hold the test specimen. 


rhe tool consists of the measuring 








GET A HOLD ON YOUR WORK 


Vertical-horizontal 


Holding-indexing fixture Holding fixture fixture 


Air-operated 


Collet lathe chuck 
fixture 





The most Effective, Economical, Efficient 
devices for accurate production 


Successful and profit-making for over 15 years, Zagar holding and in- 
dexing fixtures step up production and cut your costs. They are effective 
because they hold work rigidly, firmly. They are economical because 
first cost is low, and much costly specia! tooling can be eliminated. 
They are efficient because set-up is speeded and small part pro- 
duction is a natural. Slot mill, straddle mill, drill, tap, and grind 
small pieces simply, quickly, and profitably with one of many Zagar 
collet fixtures—available from stock. 


Write for Engineering Data Sheets “E-7” 


ILA ZAGAR, INCORPORATED 
2Z2SBPRLAKELANDBLYVD. 
CLEVELAND 23, OHIO 
TOOLS FOR INDUSTRY and SPECIAL MACHINERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-130 





mechanism and two protruding shanks 
as one unit. The lower shank is rigid, 
while the upper shank is pivoted mobile 
It's deflection is 


transmitted to the pointer. The contact 


inside the gage case 


points at the extremities of the shanks 
make close contact with the test speci- 
men. Four different shapes of contact 
points are available for various meas 
urements. Caliper gages, with two 
contact points each, are calibrated in 
absolute measurements 

Bemax Import-Export Co., Technical 
Dept. T 5, 612 Street Rd. Southhampton, 
Pa. T-7-24 


Recording Device 


This efficiency recorded automatically 
produces a continuous single line on the 
chart which shows accurately the effi- 
ciency of operators, machines and proc- 
esses, 

It keeps an accurate record of pro 
ductive time as well as the idle or down 


time. The chart is continuously readable 


for every instant in percentage of time 
over the entire shift, whether it be 8 
hours or 31 days. 

The unit consists of an aluminum 
drum driven by a precise constant speed 
electric motor of electric clock accuracy. 
The attached chart is inkless, ‘tamper- 
proof and calibrated for percentages as 
well as time. The stylus is moved to the 
bottom of its leadscrew with each new 
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run This leadscrew also has a motor of 
electric clock accuracy and drives the 
stylus'upward only during the periods 
ft) productivity 

\ Read-Out 


itilable as 


Ll 
Subbase accessory Is 
optional equipment. The 


hand six digits show the 


iccumu- 


d number of minutes of “On” or 


The four-digit counter 
the number of times 
ind stopped 


gh-speed air marking 
nt marking of small 
wo Impressions on op- 
workpieces simultane 
ot 50 pieces per minute 

del 504. this 

rkin 
rated press head of 10-ton ca- 


ingle 


compat t 


g press incorporates 


and inclined 

brings the workpiece S 
1utomatic marking 
ection 

operates within a 30 
that any 
ved bv ad 

head. Inter 

ior various 


ngeable and 


mounted ir 
bed and each 


terch inge ible tv pe 
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The machine circuit is arranged for 
continuous cycling as long as parts are 


fed to the machine 


operate the 


ished to sult s pec ine 
press itself is normally in the 


position a 


available Machine Is 
plete with all necessary 
electrical 


tion air control u 


Supplementar vy con- 


trols in the circuit make it possible to 


various components tor set- 


up and test p irpose < 


The Series 400 machine can be furn- 
requirements. The 
vertical 


1 can De 


furnished with gap 

ind reach to suit individual needs. An 

iir operated dial feed table is also 

furnished com 

pneumatic and 
| 


controls, including combina- 


nit with filter reg ilator 


and lubric itor tor direct connection 


shop air line 


The Noble & Westbroo 
East Hartford, Ce 


Short-Run 
Automatic Machines 


Ease of setup is prime feature of a 
line of Economatics for machining many 
different parts having a family resem- 
blance. A typical machine drills, bores, 
reams. taps and chamfers 36 hydraulic 
bodies of different 


holes of different sizes in various 


valve sizes which 
have 
lo« ations 


E at h 


standard 


machine is assembled from 


building-block 
circuit tailored to the 


compone! ts 
with a control 
family of parts to be machined. Basi- 


| double-end trun- 


illy. the machine is a 
nion type Economatic with two horizon- 
tal hydraulic feed units. Both heads go 
throught standard cycles of rapid ad- 


vance coarse feed (either ot two or 








@ Developed to handle heavy solids vol- 
ume and continuous filtering operation on 
wet type dust collectors. Leaf type filter 
elements have greater filter surface area, 
permit high filtrate flow. Two expeller 


flight systems remove foam borne con- 


DUAL MANIFOLD, VACUUM 


LEAF TYPE FILTER 


taminants and solids blown from filter 
elements during backwash. One manifold 
filters while the other backwashes. 

Units available 5 to 1000 gallons per 
minute on water. Multiple units used on 


larger capacity requirements 


WRITE FOR NEW LITERATURE ON DUAL MANIFOLD FILTERS 


—First in Filtration Advancement 


INDUSTRIAL FILTRATION COMPANY 


FOR FURTHER INFORMATION 


USE READER SERVICE CARD 


20 INDUSTRIAL AVENUE 


LEBANON, INDIANA 
INDICATE A-7-131 





more rates), fine feed, positive stop, 


dwell and automatic reverse. Specific 
coarse feed rate is picked during setup 
by a selector switch. 

Most of the spindles are grouped in 
standard “pot” heads but added loca- 
tion flexibility is achieved by also using 


Where different 


cutting speeds are required by cutting 


indexing pot heads. 


tools of different sizes, sets of change 


gears are included in that pot. 

Various feed rates can be achieved 
simply and with little chance for error 
during setup. Tool heads are fed hy- 
draulically and feed rates are estab- 
lished by controlling fluid flow. Feed 
rate is constant, regardless of the tool 
load. 

Buhr Machine Tool Co.. Ann Arbor. 
Mich 
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Drafting Machines 


Parallel 


weighted and horizontal Isis drafting 


motion of the counter: 
machine is achieved through use of ball 
bearing pivoted steel bars. There are no 
steel bands held in tension—a compen- 
sation rod frees the machine’s system of 
arms from loads which otherwise would 


Bear- 


be imposed by the counterweight. 


ings assure play-free motion of the arms 
as well as accurate guidance of the 
drafting head. This construction mini- 
mizes wear and insures continuous ac- 
curacy. 

A prime feature of the equipment is 
the drafting head (illustrated) which 
pivots a full 360 deg. Its design is such 
that the base line can be changed im- 
mediately to any reference. 

Attachments available for use with 
the German-made machine include a 
cross-hatching device 

The AJB Co., Box 1062. York, Pa 

T-7-28 


Electromechanical 
Control Systems 


Simplified control systems of good 
dynamic response with high accuracy 
and repeatability are available for ap 
plications reqiuring 44 to 100 hp. The 
electromechanical system may be used 
in conjunction with computers or with 
signal sources sensing linear motion or 
distance, pressure, temperature, flow 
and speed, as well as with manual con- 
trols. Components include a signal com 
parator (electrical or mechanical), a 
power supply converter, the electronic 
amplifier and the mechanical power 
amplifier. Output may be either unidi 
rectional or bidirectional. 

There are no critical assemblies ot 
adjustments. Component parts are plug- 
in to facilitate replacement, while test 
devices may be built in or easily 
plugged in. High speed response is 
obtained with a 60 cps servomotor- 
tachometer which provides system res 
ponse for inputs up to 8 cps: for re 
quirements beyond this frequency the 
substitution of a 400 cps servomotor will 


provide closed loop systems which re- 
spond to frequencies up to 25 eps 
Building block type components per- 
mit a variety of control arrangements 
Performance of the control system is 
not effected by environment. In addi- 
il one min 


Normal 


line voltage changes do not effect sys 


tion, performance ts identi 
ute or one hour after starting 
tem perlormance 

Seneca Falls Machine Co.. Electronics 
Div.. 12 Fyfe Bldg... Seneca Falls. N. Y. 


T-7-29 


Die Stop 


This automatic die stop for stopping 


material just prior to the piercing, 
shearing or blanking operation, can be 
installed by drilling and reaming a hole 


in the proper location and then pressing 


the stop in positior 
an adjusting screw lox 
die shoe. Installation 
20 minutes 
The die stop provid 
surface, designed and 
long lasting operatior 
Keystone Engineer ne and 


122 S. W. 16th St Des Moines. lowa 
T-7-30 


Coolant Separators 


Power Grip magnetic coolant 


separa 
tors consist of tour capacities ot 
79 and 100 gpm, offer completely 
matic coolant cleaning and can be easily 
installed on grinding. honing. and geat 
shaving machines. Ordinarily, they can 
be placed directly on top of an oper 
coolant tank and required no idditional 
floor space 

A small size unit can clean a rela 
tively high volume of fluid. Coolant 
leaving the machine passes under the 
solid, permanently charged m 
volving drum for direct exposu 
magnetic drum without interference 
from nonmagnetic insulators. The drum 
revolves against the flow of coolant to 
attract magnetic materials out of the 
flow Separated material is removed 
mechanically from the drum as it retate 
past the scraper for deposit into a 


receptacle or sludge pan that is readily 
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mptving 


{ sually, no ex- 
is required 


illest unit can be plugged into 
110-volt utility outlet 


hree larger sizes use 220 or 


onvention 7 


powel 
Machine Tool 
Rockford, Ill. 


Magnetic Parallel Bars 
Magnet ‘ surfaces of these parallel 
dependent of each other 
is three permanent 

d the other side has 


Thus the bar can 


sides simultaneously. 

d, hardened and avail- 

sets, these magnetic 

; x 5% in. The 

sides have been 

precisiol round to a plus 0.0002 and 

i minus U.VOOO 

Research Engineering and Sales Co.. 

1014 Longfellow, Roval Oak. Mich 


T-7-32 


Micrometer 
The Mu! 


eter measures both 


ternal 


Mike multipurpose microm- 
internal and ex- 
metal cuts and grooves and 
accurately determines groove locations 
in a matter of seconds 

The tool is 87% in. in length and 


standard type micrometer 


July 1958 


head. T wo 
each 0.547 in. in diam and 0.025 in 
thick. form the jaws or measuring sur- 


faces of the Multi-Mike. 


can be provided for special applications. 


Other sizes 


Measuring capability 


0.050 to 1.050 in 


ranges from 
: measurement of lands 
or widths between grooves. ranges’ from 
zero to 1.000 in 

Measurement ot grooves can be ic- 
complished in holes as small as 0.550 in 
in diam. The tool also can be used to 


' 


measure groove distances trom an ex 


ternal reference surface to a 


probe 
depth of 5 in It can be adapted lor 
use as a snap gage in the inspection of 


internal and ternal grooves during 


ground and dipped disks, 


high production runs. 
Consolidated 


Segundo. Calif 


Products. El 
T-7-33 


Aircratt 


Turret Indexing Chassis 


Series M line of standard turret in- 
dexing machine chassis are available 
for use in construction of special auto- 


matic machines requiring a rotary inter- 








View of machines af Caterpillar Tractor Co., 
Peoria, Sy with Seibert Precision-Built 
Spindles, apters, and Holding Tools. 


SEE US AT BOOTH 1500, ASTE EXPOSITION, MARCH 19 - 23 


OF 


SEIBERT PRODUCTION TOOLS 





@ Like any other reputable manufacturer, large or small, we 


are especially pleased when the products of our ijabor are 


accepted for tests and eventually approved for actual service 


by a manufacturer or machine tool builder. Yet, being realis- 


tic, we know full well this is only the beginning. The acid test 


comes later, proving our ability to maintain high standards of 


quality and a constant, dependable service day-in and day- 


out over a period of years. It is therefore, a source of deep 


, FREE DATA — Write 


gratitude and satisfaction in that we have, over a period of for bulletin de- 


years, been privileged to serve so many fine companies like 


Caterpillar Tractor Co. who serve others so well. 


<4 Upper and <4 Pinion Drive ‘ 
Lower Drive Shafts 4 
Assemblies 


scribing type of 
Seibert Holding and 
Driving Tools you 
are interested in. 


<4 Universal 4 Bracket Spindle 
Joints ~ Assemblies 
Adapters > 


SEIBERT & SONS, INC, cHenoa, iinols 


Quality MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 
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mittent motion. 

The chassis offers an optional “um 
brella” type tool mounting plate that is 
vertically actuated during the dwell 
time of the turret indexing cycle. This 
circular tool mounting plate is rigidly 
mounted on a reciprocating center post 
projecting through the center of the 
chassis. Its design provides complete 
accessibility at all points about the 
turret for tool mounting at any work 
station. Vertical actuation is entirely 
mechanical and is provided by means 
of a lift cam that is coupled to the 
turret indexing mechanism 

The chassis can also be furnished with 
a rotating center shaft which permits 


mounting cams for the horizontal actu 


ation of operational devices from the 


inside of the turret. 
Other features include a rigid station- 
iry center plate for mounting tooling 





@ Custom Built 
24-spindle 
bracket type, 
universal-joint 
drill head 
Designed to 
process a wide 
variety of 
parts 


S Need Special Heads? 


»».come to WISCONSIN! 





All fixed-spindle drilling and tapping heads are specially 


engineered to customers’ specifications by Wisconsin. 


So are bracket type, universal-joint heads, as pictured 


above. For competent engineering counsel and experi- 


enced technical assistance on your drilling and tapping 


operations, you can come to Wisconsin with complete 


confidence. 


WISCONSIN DRILL HEAD CO. 


4985 N. 124th STREET 


e BUTLER, WISCONSIN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-134 





inside of the moving turret: a radial 
keyed mounting face around the outside 
of the chassis to fasten standard tool 
mounting brackets and an extended in- 
dexing camshaft for mounting cams to 
actuate tooling or to initiate electrical 
controls. 

The chassis are offered with turret 
diameters from 36 to 54 in. and with a 
choice of 6 to 32 index positions 

Swanson-Erie Corp., 814 | 


Erie. Pa. 


Expansion Reamer 


Carbide tipped expansion machine 
reamers incorporates =f veral new de 
sign features. A method of expansion 


which assures rigidity comparable with 


that of a solid body reamer. Expansion 
to compensate tor wear, ¢ u- 


rately controlled 


iniform 


throughout the length ) t| cutting 
blades 


Cutting element can_ be 


replaced 
quickly and economically he tools 
are made in several styles and avail 
able in a wide range of sizes 

The Standard Tool Co., 3950 Chester 


Ave., Cleveland 14, Ohio T-7-35 


Milling Machine 


Single column Hy-Flex milling ma- 
chine may be equipped with as many as 
three spindles positioned as required 
controlled 
hydraulic table feed cycle. The unit il 


and with any electrically 


lustrated has two precision spindles and 
was built to mill accurately located and 
dimensioned angle slots in an automo 
tive part. Two workpieces are simultane 
ously loaded into al operated fixtures 
mounted on the machine table. Each 
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ne slot as the table 
vitudinally, On its return, the 

tures unclamp 
[wo precision spindles are bolted to a 
common slide, eq lipped with adjustable 
gib, Acme screw, 


iutomatically 


and micrometer dial 


for accurate in-and-out adjustment. 
Idler pulleys permit changing the posi 


tion of the pindles lor specify job re 
quirements 


tension. An 


maxim 


ind still furnish proper belt 
knee 
im support for special length or 


width tables 


oversized provides 


Vertical slides, as well as a horizontal 
ind selective spindle speeds up to 
ire iv iil 


urke Machine 


Cincinnati 27, Ohio. 


ible 
lool Div., Broth- 
T-7-36 
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Name Plate Marker 


Basic unit of this automatic name 
is the Pneumark 10T im- 
press The adjustable 
iccomodates rectangular 
plates LteZ2un wide and 2 to 4 in. 
ng x 0.014 to 0.024 in. thick. Produc- 


es range from 3000 to 3600 per 


plate marker 
pact bench 


tacker feed 


y automatic in operation; 
loads the feed 


stacker and unloads the marked plates 
from the discharge stacker. 

The feed can be used with a serial 
numbering head for consecutive num- 
bering. Plates are automatically stacked 
in numerical sequence after marking. 
By using drawer style upper chase, all 
details number can be 
stamped in blank pads on plates. 

Geo. T. Schmidt, Inc., 4100 Ravens- 


wood Ave., Chicago 13, Ill. T-7-37 


except sel ial 
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ry 


. } cleaning ~ 
DO YOU 


BETTER » nite 


in aircraft 
production 


METAL CLEANERS 
FOR THESE JOBS? 





All the tough jobs are covered by Oakite’s booklet 
on “Cleaning and preparing metal in aircraft produc- 
tion’. Just check this list of contents for reminders 
of operations that give you trouble: 


SEE PAGES 


Cleaning aluminum (with or without etching 2 
Preparing aluminum for welding 
ChromiCoating aluminum before painting 
Stripping paint from aluminum, steel 
Barrel finishing aluminum, steel, copper 
Cleaning magnesium 

Cleaning steel; derusting and descaling 
Preventing rust 

One-operation preparation for painting 
CrysCoating steel before painting 
Cleaning copper and its alloys 


Controlling water in paint spray booths 





of this 16-page illustrated 


FREE For your copy 


booklet, write Oakite 


Rector Street, New York 6, N. 7. 


Products, Ine., 58 
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ec 
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oy 
ar 
Frais. meTHOoosS - seavict 


CLEA Ny 
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echnical Service Representatives in Principal Cities of U.S. and 


anoda 


on Cable Adaress: Ookit 


Export Divis ° 
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Measure in Milltonths 


WITH THE New 


AMES 


PORTA-CHECK 


O 


PORTA- -CHECK 


co waLTHAM mass ZER 


6.0. AMES 


AMES 


= | | 
eal avbilinadiy 
: \\ ny, 





THOUSANDTHS SCALE : DiV= .0OOI" 
TENTHS SCALE : DIV= OOOO!" 





Now you can see ten millionths of an inch... Easily estimate 
five millionths... with Ames Portable Transistorized Comparator. 


An amazingly sensitive comparator, Ames Porta-Check now makes it pos- 
sible to get accurate measurements —in millionths of an inch —anywhere in the 
plant. Use it on the production line; at quality control check points; in the 
tool room — wherever you need it! 

Porta-Check converts minute dimensional variations to voltage changes 
and amplifies them so they can be read easily and accurately. The meter dial — 
shown in actual size — can be used as eithera ‘‘tenths”’ scale or a ‘‘thousandths”’ 
scale by simply setting the front panel rotary switch. ; 

As a “‘tenths” scale it is graduated directly to ten millionths. With the 
generous spacing between graduations it is easy to estimate five millionths. 
Total range on this scale is .0006". 

As a ‘‘thousandths”’ scale it is graduated directly to .0001", making it simple 
to estimate “half tenths’’. Total range on this scale is .006”. 

The low friction pick-up head is unaffected by environmental conditions 
and uses no mechanical magnifications. In fact, the pick-up tip, which is the 
only moving part in the pick-up head is supported by a blade fulcrum bearing 
that is frictionless and free from bind, play or wear. 


Representatives in Principal Cities 


B.C. AMES CO. 


<\ 30 Ames Street, Waltham 54, Mass. 


“ 
Canadian Representative —J. B. Morrison Machinery Co., Ltd., 45 Ovide Parkway, Toronto 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-136 


Check these exclusive 
Porta-Check features 


. Completely Transistorized (no 
I ) 


vacuum tubes ) 


a 
. Low cost, long life batteries 


pre vide pe wer 


. Lightweight, portable 


anywhere in the plant 
4. Accurate, Sensitive, Rugged 


. Simultaneous zero setting for 


both scales 


. Simultaneous magnification 


setting for both scales 


. Two scales: ‘‘Tenth’’ scale 


graduated to sen mill 


“Thousandths” scale graduated 


to .0001” 


The new Ames Porta-Check is 
truly the most accurate portable 
comparator available today — and 
it’s low in cost! See your local Ames 
representative or write directly to 


the factory for complete details. 
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Morse ( 


\\ r ¢ , 


' 


bert O. 


Ro 


erl Ker" ‘ vice-pres - ind us 
manave!r hie 


NH succeeds 


Stanley J. Roush who re ling ished his 
1ut I Ith devote more time to 
| yroup vice-presi 


centr il othee 

Robert J. Sloan w ted presi 
ent of Crouse-Hinds (¢ 
J. R. Tuttle wh« 


succeed 
ntinues as chairman 
directors Mi 


th the company for the 


] 
Sioan 


execulive vice- 


C, J. Baumgart, president =e. we 
of Screw Machine Engi- president 
was elected Gear 
president of the National 


Screw Machine Products 


neering Co., 


Assn. at the annual meet- 
ing in Chicago. 


Frank J. Fields has been appointed 
president of Hufford Machine Tool Co 
s works manager of the 

oining Hufford last 

vice-president 


idnev Machine 


Directors I nati Milling and 
Grinding Ma recently elected 
Philip O. Geier, Jr. and W. Kent 
Mathias \ presidents. Mr. Geier, 


t 


nes Inc 


ilso was elected a director, has 
issociated with the parent firm, 
incinnati Milling Machine Co.. 
1939 and is manager of their 
icts Div. Mr. Mathias, who joined 
parent company in 1937, is manager 


Machine Div 


r Grindins 


At Buhr Machine Tool Co., Michael 
Zajac was named to fill the newly 
eated post of vice-president in charge 
ng. He has been the com 


f engineer for the past two 


\ppointment of John A. Backstrom 


manager was recently an- 
nounced by the Palmer Tool and Forg- 
ing Co. Mr 


Backstrom was previously 


works manager of The Enterprise Co.., 


subsidiary of Wm. K. Stamets Co. 
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Borisch became 


Manufacturers 
Assn. at the recent annual 
meeting. He is executive 
vice-president of Milwau- 
kee Gear Co. 


L. H. Dardin was recently 
elected president of 
American Foundrymen’s 
Society at the annual 
meeting in Cleveland. He 
is president of the Dixie 
Bronze Co. 


American 


W. A. Meddick is new president and 
of The Elwell-Parket 
Electric Co 1c¢ ding the late Shel- 
don K. Towsor 


manager and vice-president of the con 


general I inager 
He was previously sales 


pany 

At th ime me members of the 
board of directors elected Sheldon K 
Towson, Jr. a -president and 


sistant general manager. He has been 


as- 


issistant to the president since 1956 


Dan W. Burns, who was 
previously 
and general manager of 
The Hufford Corp., sub- 
sidiary of The Siegler 
Corp., is now president 


Detroit 


of the company succeed- 
ing Merrill L. Bengtson. 


Robert F. Gladfelter, for- 
vice-president mer vice-president of 
sales, is new president of 
Power Screw- 


driver Co. succeeding 


Election of L. G. Porter as president 
and general manager of the Long Mfg. 
Div. of Borg-Warner Corp. and Long 
Mfg. Co. Ltd. of Canada, a subsidiary, 
has been announced. Mr. Porter, who 
also is executive vice-president of Borg- 
Warner, succeeds T. J. Ault, who re- 
signed as president of Long, to become 


president of Saco-Lowell Shops. 


Harry H. Whittingham now be- 
comes assistant general manager of the 
Long Mfg. Div 


ing as vice-president 


in addition to continu- 


At Norton Co.’s Abrasive Div., Rob- 
ert G. Van Keuren was named to head 
the newly created product engineering 
department as manager of product en- 
Frank G. Gustafson was 
made supervisor of sales engineering. 


ASTE’s 


gineering. 
: 
Both men are members of 


Worcester chapter. 


An accelerated research and develop- 
ment program at Midwestern Instru 
ments, Inc. has brought appointment of 
William H. Duerig to vice-president in 
charge of research and engineering. Dr. 
Duerig joins Midwestern from Electro- 
Mechanical Research, Inc. where he 
managed the Engineering Research and 
Development Div. 


Warren C. Olson is new 
president of Besly-Welles 
Corp. succeeding Edward 
K. Welles who became 
chairman of the board 


Roy W. Bailey a member’ = and chief executive offi- 
of ASTE’s Detroit chap- 
ter, who retired. 


cer. Mr. Olson was execu- 
tive vice president. 





BAKER 
AUTOMATION 


Best in the long run 
Practical in the short run 
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NEW BAKER SPECIAL 


bores diesel engine cylinder blocks - automatically 


The latest of a long line of Baker special machine tools . . . 
Operations are rough and finish bore and counterbore 6 to 
16 holes for cylinder sleeves; drill dowel pin holes. 


Compare with the early Baker special “Rotary” below — 
the man walked around the machine! 


BAKER BROTHERS, INC. 
Dept. TE-78, Toledo 10, Ohio 


Send me data on automation with... 


C) Baker Specials C) Baker standard 
machines 


NAME AND TITLE 
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Perry T. Egbert was elected chair- 
man and William S. Morris president 
of Aleo Products, Inc. Prior to this elec 
tion, Mr. Egbert was president of the 
Company, and Mr. Morris served as 
executive vice-president 


Oscar Ahlers has been named gen 
eral manager of The Shefheld ¢ orp and 
will supervise all sales, product divi 
sions and field service manufacturing 
facilities, in addition to his previous 
responsibilities. He has been associated 
with Shefheld for more than 32 years. 

Edward C. Helmke is now chief 
engineer of Gisholt Co. A veteran of 23 
years with the company, he was former- 
ly assistant chief engineer. Mr. Helmke 
is a member and past chairman of 


ASTE’s Madison chapter 


The board of directors of The Timken 
Roller Bearing Co. has elected Herbert 
E. Markley vice-president of the com- 
pany. He has been assistant to the pres 
ident, a post now filled by Richard | 


Frederick. 


Three promotions have been an 
nounced by The Hydraulic Press Mfg 
Co., a division of Koehring Co. E. L. 
Oehling moved from general sales 
manager to vice-president-sales. T. G. 
Bishop, formerly manager of plastics 
machinery division, was named product 
market manager. W. G. Kriner, man- 
ager of dealer sales replaces Mr. Bishop 
as head of the plastic s division 


Charles E. Nelson has been elected 
vice-president of American Foundry 
men’s Society with new President Dur 
din. Mr. Nelson is technical director of 
Magnesium Div. of Dow Chemical Co 


New officers elected with President 
Baumgart by National Screw Machine 
Products Assn. include Leonard R. 
Schaffer as vice-president and Roland 
G. Herker as treasurer. Mr. Schaffer is 
president of Mechanical Art Works, 
Inc., and Mr. Herker is vice-president 
and treasurer of Herker Screw Prod- 
ucts, Ine. 


Promotions involving Leonard M. 
Kulze and Joseph A. Harinek have 
been announced by Associated Spring 
Corp.’s Gibson Div. Mr. Kulze is now 
factory manager while Mr. Harinek was 
named to succeed him in his former 


post of chief engineer 


Officers elected to serve with new 
AGMA President Borisch include John 
L. Buehler as vice-president, gear prod- 
ucts division; Folke Richardz as vice- 
president, technical division; and J. F. 
Murray, treasurer. Mr. Buehler is pres- 
ident of Indiana Gear Works, Inc. Mr. 
Richardz is consulting specialist, gear- 
ing products at Westinghouse Electric 
Corp. while Mr. Murray is president of 
Winsmith, Inc 
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A -7-158—Drills—Ace Drill. The latest Ace A-7-160—Grinding Machines—The Blan- A-7-39—Contour Projector—Apparatus 

Drill catalog and current net price sched- chard Machine Co. Free copies of ““‘Work and Optical Div., Eastman Kodak Co. 

ule ‘ »w available. (Page 158) done on the Blanchard” and “The Art of Free booklet “Kodak Contour Projectors” 
Blanchard Surface Grinding” available shows optical gaging uses. (Page 39) 
(Page 160) 

A-7-182-2—Carbide Drill Bushing—Acme 

Industrial Co. Price information and loca- 


f nearest distributor are available A-7-193-2— _ _ ta A-7-121—Photographic Equipment East- 
yn all standard bushings. (Page 182) A-7-193-2—F ix ture Components—Carr 


‘ man Kodak . Illustrated booklet ‘““High- 
Lane Mfg. Co. Catalog No. 5 describes Speed Motion , at the Service of 
many types of fixture jig and fixture the Engineer” details how high-speed 

parts. (Page 193) camera and films can help solve design 
A-7-151—Vernier Caliper—Alina Corp. problems. (Page 121) 
Catalog describes Etalon No. 17 precision 
vernier caliper and complete line of pre- A-7-191—Abrasive Tool—Chicago Pneu- 
( yr measuring instruments. (Page 


matic Tool Co. CP Hicycle tools described -7-142—Cutti ;—Eclipse C: ter- 
151) in Bulletin No. 900. (Page 191) A-7-142—Cutting Tools—Eclipse Counter 


bore Co. Catalog 51 shows high-speed 
steel and tungsten carbide tipped cutters. 
(Page 142) 

A-7-114—Die Steel—Allegheny Ludlum. 
Four booklet describes handling and 


A-7-148—Optical Grinder—Cleveland 
reatments of Sagamore die steel 
14) 


Grinding Machine Co. Free brochure dis- 
cusses the capabilities of visual grind 
surface grinder. (Page 148) 


a 1 A-7-27—Face Gears—The Fellows Gear 
Shaper Co. Information on design and 
cutting of face gears is available. (Page 
= 
—_ a \ A-7-149—Tool and Die Making—Cleve- 27) 
A-7-2—I rass American Brass Co. De- land Tool and Die Co. Brochure de- 

i infe rma’ ion on Formbrite super- scribes facilities of Cleveland Tool and 
| mgt ~~ by Anaconda is Die Co. (Page 149) A-7-117-1—Microscopes—The Gaertner 
. , * Scientific Corp. Bulletin 147-56 shows ap- 
plications, models and specifications of 


A-7-156 . . . various microscopes. (Page 117) 
4-7-116—Machine Tools—American-Edel- A-1°156—C arbide Gages—Arthur A. 


, - . Crafts Co., Inc. Free gage catalog de- 
dir Illustrated literature scribes plug, ring and gagematic gages. 

and price list available on Unimat multi- (Page 156) 

irpose tool. (Page 116) A-7-22—Portable Tools—Gardner-Denver 
Co. Free bulletins give complete informa- 
tion on portable screwdrivers, angle nut 

‘ : : A-7-30—Hydraulic Ss n i setters and drills. (Page 22) 

A-7-8- Radial Drill—The American Tool neering = ag _— me gy gy 

The line of Denison’ Multipress presses 

described in Catalog 120-D. (Page 30) 


Works Co. Bulletin No. 328 gives specifi- 
cations of exclusive American Hole Wiz- 
rd radial drill. (Page 8) A-7-123—Milling Machines—Greaves Ma- 
chine Tool Co. Free comparison chart 
compares Greaves mills with other 
A-7-144—Band Sa w—Armstrong-Blum A-7-170-I—T og gle Clam ps—Detroit makes. (Page 123) 
Mfg. Co. New catalog on Marvel metal- Stamping Co. Forty-page De-Sta-Co cata- 
hy saws. (Page 144) log shows complete line of toggle clamps. 
(Page 170) 
A-7-161—Cutting Tools—Greenfield Tap 
& Die. Free carbide catalog-handbook 
Machine Tools—Baker Brothers. oo ; : : gives important tips on availability, 
Inc. Aut edion aia, mak on Bake, A-7-146—Plastic Steel—Devcon Corp. selection, care and operation of carbide 
specia nd Baker standard machine Free catalog shows many uses for plastic tools. (Pages 161-162) 
Page 138) steel. (Page 146) 


“ : . A-7-171—A utomatic Bar Machines— 
A-7-194—Collets—Balas Collet Mfg. Co A-7-29—Boring T 0o01ls—DeVlieg Micro- Greenlee Bros. & Co. Catalog A-405 gives 
Catalog and price list describe Balas mas- bore Div., DeVlieg Machine Co. Catalog specifications on air feed automatic bar 
ter collet (Page 194) No. 58 describes microbore precision bor- machines. (Page 171) 

‘ ing tools and applications. (Page 29) 


A\-7-40—Feeding Devices—The Bellows A-7-166-2—Collet Chucks—Hall Mfg. Co. 
Co. Typical case history stories using air A-7-16—Hydraulic Valves—Dukes Co., Illustrated catalog and price list describe 
units described in Bulletin DP-110 RT Inc. Complete new catalog of Dukes’ various sizes of Hall collet chucks. (Page 
Page 40) hydraulic equipment available. (Page 16) 166) 
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4 -7-145—Threading Tools—Hanson-Whit- A-7-12—Milling Machines—The Robert E A-7-158—Chucks—Speedgrip Chuck Div 
y Div. of Whitney Chain Co. Lit- Morris Co. Details on the complete Nich- of Ernest, Holdeman & Collet, Inc. Bul- 
ture available on complete line of ols line in catalog “The Millers That Us« letin No. 53 gives full description and 

hreading tools Page 145) Their Heads.” (Page 12 technical details on Speedgrip “Cylinder 
Chucks.” (Page 159) 


A-7-178-3—Jig and Fixture Components 
“7-1: 37-2—€ enters—Ideal Industries, Inc Northwestern Tools, Inc. New 16-page ss e : 
) catalog data and specif cations catalog includes tracing templates on jig A-7-168—Ground Shafting—Thomson In- 
> on Ideal gi id band live centers and fixture components. (Page 178) dustries, Inc Free literature describes 
157) advantage of 60 case hardened and 
ground cylindrical parts. (Page 168) 


Coolant Filt Syst In A-7-135—Cleaning Compounds—Ockite« 

oolan iltering System i- > 7 > age st , ‘ 

F l tration Co. Delpark dual man- Progucte,- ihe — Sa = ae oe A-7-28—Drill Heads—United States Drill 

t p< booklet describes cleaning and preparing ~ 

r-matic filter described - 4 en Head Co. Catalog AD-57 shows adjust- 

1 lter-matic filter des metal in aircraft production. (Page 135) 3 a Pa . 

bt P 131 able and fixed center multiple drilling 
bulletin (Page ) aden (P ge 28) 


A-7-9—Induction Heating— The Ohio 
agg ae Plates—Lam ne Dies ana Crankshaft Co Free booklet “Typical A-7-154—Plug Gages—The Van Keuren 
I $s, Inc. Complete untorma son avail- Results of TOCCO Induction Heating fo1 Co. 258-page Van Keuren catalog and 
‘ ‘ Lamina bronze-plated weal Forging and Forming.” (Page 9) Handbook No. 36 contain complete details 
(Page 147) including technical and engineering in- 
formation on measuring problems and 
methods. (Page 154) 
A-7-182-1—Collets—Louis Levin & Son, A-7-193-1 — Microscopes sew sumples 
nc. Catalog M lists collets as well as full Tools, Inc. Details of Leitz new simplex 
of instrument lathes and accessories jae Hy microscope in Catalog 81/155 A-7-178-2—Radial Drill—Veet Industries 
Ps age 182) ; - Free brochure discusses 16 points about 
the Veet 3-foot radial drill. (Page 178) 


\-7-188—Cutting Tools—Metal Carbides A-7-186—Power Brushing—T he Osborn 

Corp. Seventy-six page catalog No. 57-G Mfg. Co. Free 20-page Brushamatic book- 

standard Talide tools including ap- let shows power brushes use. (Page 186) 
cations. (Page 188) 


A-7-< 36—Tooling Specialties—Vlier Engi- 
neering Cory New catalog shows stand- 
ard Vlier teoling accessories. (Page 36) 


A-7-187-3—F orming Tools—Parkw0od 
Laminates, Inc. Technical bulletin and A-7-175—Abrasive Cutoff Machines 
A-7=1; 5—C utting Tools—Metallurgical literature describes features of Hi-den Wallace Supplies Mfg. Co. Free 44-page 
Products Dept. of hone ral Electric Co. In- tool material. (Page 187) book on Wallace machines available on 
formation available on Carboloy extra- request Page 175) 
performance and general-purpose carbides 
r nonferrous material carbides. (Pages 
14-15) A-7-157-1— Dial Indicators— Petz-Emery 
Inc. Complete line of dial indicators de- A-7-150—Indicator Gage—Waters Mfg 
scribed in new catalog DD. (Page 157) Inc Bulletin, price list available on 38 
o ‘ models of Waters torque watch gages 
\-7-175-2—Carbide Jig Bushings—W. F (Page 150) 
Meyers Co., Inc. Information and price 
pat cn Meyco casbide inserted drill tig A-7-122—Clutches—Rockford Clutch D 
ishings available in Catalog No. 42 Borg-Warner Corp. Typical installations 
Page 175) of Rockford clutches and pow: take-offs A-7-120—Spindles—Whitnon Mfg. Co. Lit- 
with diagrams. (Page 122) erature describes Whitnon high frequency 
electric spindles. (Page 120) 


A-7-37—Hydraulic C y linders—Miller 
Fluid Power Div. of Flick-Reedy Corp 
Bulletin JH-104N gives complete data 
plus helpful charts for design using hy- 
draulic cylinders. (Page 37) 


A-7-133—Machine Components—Seibert & A-7-117-2—Tube Mills—The Yoder Co 
Sons, Inc. Free data in bulletin describ- Fully illustrated 88-page Yoder tube mill 
ing Seibert holding and driving ol book describes advantages of. operating 
(Page 133) Yoder mills. (Page 117) 


A-7-11—Subland Drills—Mohawk Tools, A-7-166-4—Countersinks—Severance Tool A-7-130—C ollet F ixtures—Zagar, Inc 
Inc. Free brochure entitled “Why Use Industries, Inc Information and prices Data Sheets “E-7" give information on 
Two When One Will Do” gives ideas on Severance tools available in new cata- various Zagar holding fixtures (Page 
and suggestions on drills. (Page 11) log. (Page 166) 130) 
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In a major expansion move, Narda 
Alear 


which specializes in 


Ultrasonics Corp. has acquired 


Instruments Inc 


researe h 


iltrasonics and development 


i supplier ot custom-built sys 


ind Is - 
tems and high-powered ultrasonic equip- 
ment and special devices. Alcar will be 
yperated a 


A coded 


15.000 welding 


Davis Welding Li- 
Sitv ll 
irrently 

is open gratis 
issistance ol! 
+} taff 


] 
ie staff will 


rward patent 


ontains 


ipprox! 

] 1 
welding as well 
iny mechani 


competitions 


new activities 


the establishment of 
De ¢ that will 


new 


With 
t ipply 


Dig 


Establishment 
s he ed | Illinois 
coopera 


nstrument 


A fully equipped test laboratory has 
Hamilton Div 


Hamilton Corp. at its 


beer placed n service Dy 


of Baldwin-l 


Hamilton, Ohio, plant for research and 


development work in the field of parts 
compacting 


Tests will involve compact- 
I 
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as an independent subsidiary 

f Narda 
id research activities continued at its 
Ferry under the 


] 
formerly Sates 


Ultrasonics with production 


same 
it offices 
be moved to Narda’s eadquarters, 


neta: powders A two-story factory and office build- 
cermets, ; | 
plastics. nuclear fuels and solid fuels 
ssiles The lab 


evalu iting 


ferrites 
rrite idjacent to 


existing 
Calumet Ave. in 


facilities at 
Chicago was 
lor rockets completed lor Supreme Prod- 


provide dat 1+ 


icts Corp.. wholly owned subsidiary of 
A°S*R Products Corp. The 


ure provide s an 


tole rances prod tor speed ind ove! 
ill feasibilit f producing any 


ompact 


new struc- 
idditional 43,000 sq ft 


and 


part b ' 


working space will house add 


equipment and personnel re 


red ¢ 


or expanded operations 
trade associations 


Two booklets on apprenticeship are 
ide available from National Tool & 
Die Manufacturers Assn at 907 Public 
iare Bldg., Cleveland. “Earn While 

& boy still 
uture and tells of 

the tool and die making 
“Apprenticeship Standards for 
nd Die Makers” recom- 
dations of NTDMA for training for 


, 
standards 


ou Learn” is designed for the 


gives 


have been 
A contract 


U.S 


Trai: 


ner? 
re ori 


approved by the 


(Apprenticeship and 


new facilities 


Wester: 
in Los Angel as been ar 
Pesco ro « Div of 


branch 


Establishment 


wit! 


inutactt 


Wai-Met A 


eX 


Wai-Met 


expansions 


Plans ' il Park 
Elk 
icture 


rove 


with 


000-sq manutacturing 


Borg-W 


space 
h is 


scheduled for 
1960 


completion 
ometime in 
ipproximately t ) la in +} 


ies l¢ 


space present! 


pany will 75.000 worth of 


Potter & Brumfield, In 


American 


. subsidiary 
Machine & Foundry Co.. 
1as plans underway for a 


new equipment close to $100.000 of 


additional stock } 


manutactur- 


141 





ing facility in Canada. The leased plant, 
at 135 Oxford St., in Guelph, Ontario, 
comprises more than 10,000 sq ft of 
manufacturing and warehousing space. 
It will be known as Potter & Brumfield 
Canada Ltd., and will be a _ wholly 
owned subsidiary of the Princeton, Ind., 
firm. Manufacturing is scheduled to 
start about August 1. 
vv wy 

Greer Hydraulics, Inc. has opened 
a new sales office at 1059 Tranquilla Dr. 
in Dallas, Texas. 


Controlling interest in Hi-Lo Mfg. 
Co. has been acquired by Lovejoy Flex- 
ible Coupling Co. Hi-Lo formerly was 


Equipment Engineering Co. The acqui- 
sition augments the present Lovejoy 
variable speed pulley line. Hi-Lo will 
continue operations in Minneapolis with 
sales headquarters in Chicago. 


V V V 


Roll Formed Products Co. has pur- 
chased FlexAngle Corp. Both the cor- 
porate and trade name of the acquired 
company will be retained, and products 
will continue to be distributed national- 
ly through present FlexAngle distrib- 
utors. 


\ 


Shareholders of Metal Forming 
Corp. have approved the proposal to 
exchange assets of their corporation for 
shares of capital stock of Vanadium- 
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Alloys Steel Corp. The agreement cov- 
ering the plan previously had been ap- 
proved by directors of both companies. 
After the merger is completed the In- 
diana company will be identified as 
Metal Forming Corp., Div. of Vana- 
dium-Alloys Steel Co. Present person- 
nel will be retained. 
Vv\ 
Handy & Harman has acquired Posen 
& Kline Tube Co., Inc., as a further 
step in the company’s move toward di- 
versification and expansion. The newly 
acquired company will operate as a 
wholly owned subsidiary. Management 
will continue at Norristown under su- 
pervision of the present owners with 
Stanley G. Posen as president and Rob- 
ert H. Kline as vice-president. 
Vv V V 
Purchase of Renco-Toledo, Inc. has 
been revealed by Cleveland Pneumatic 
Industries. No organizational change or 
facility relocation is anticipated at pres- 
ent, and all items of the Renco line will 
continue to be marketed under the es- 
tablished trademark of “Renco-Aire.” 
Vv Vv Vv 
Real estate, including land, build- 
ings and foundry equipment, of The 
Prescott Co. has been purchased by 
Giddings & Lewis Machine Tool Co. for 
an undisclosed price. The foundry is 
capable of producing gray iron castings 
up to 70,000 lb. Prescott will continue 
manufacture of sawmill machinery and 
diesel engines as well as contract work 
in the machine shop. Plant area to be 
used in this manufacturing will be 
leased from Giddings & Lewis 


new company 


Formation of the H. F. Wood Co. 
has been announced by its president, 
Harold F. Wood, Jr. The company, 
which will be engaged in industrial 
marketing, has headquarters at 414 
Kittanning Pike, Pittsburgh, Pa. 


product transfers 


Manufacture and sales of the Glenny 
adjustable expansion broach, formerly 
sold by East Shore Machine Co., has 
been taken over by Baj Tool Co. in 
Cleveland. 

Vv Vv Vv 

Renamed the Hartman Booster, the 
former Oster portable lift now is being 
manufactured by Hartman Metal Fab- 
ricators, Inc. The device formerly was 
manufactured by Oster Mfg. Co. 

Vv Vv Vv 

The hydraulic pump and fluid motor 
business of the Gerotor-May Co. is be- 
coming a part of the Hydraulics Div. 
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of the Brown & Sharpe Mfg. Co. in a 
major step toward full scale develop- 


ment of the division. Actual acquisition 


of the business was made by the Double 


A Products Co., a group of B&S’s Hy 
draulics Div 


name changes 


Name of the company formerly 
known as Allen J. Smith and Associates 
has been changed to the AJB Co. The 
firm distributes the Isis drafting ma 
chine in this country 


Growth of Engelberg Huller Co.., 
Inc.'s abrasive belt grinder division 
which in 1957 accounted for about 80 
percent of total company sales, has re 
sulted in a change of company name to 
Engelberg. Inc. “Huller” part of the 
original name referred to the company’s 
Rice and Coffee Machinery Div. which 
manufactures rice and coffee hullers 


anniversaries 


Brown & Sharpe is this year cele 
brating a century and a quarter of 
activity in the precision grinding field 
From early manufacture of clocks and 
precision instruments to today’s super 
sonic age, Brown & Sharpe has had a 
major role in raising standards of ac- 


curacy ind efhic iencyv ot produc tion 


This year marks the 40th anniver- 
sary of Bausch & Lomb Optical Co.’s 
successful manufacture of high grade 
optical glass for scientific, professional 
and industrial uses. During these years 
the operations have grown from small 
experiments by William Bausch to an 
industry using about 750 tons of pure 


sand per yea 


The End Mill Div. of Eclipse Coun 
terbore Co. has moved from North 
Branch, N.J. to the main Eclipse plant 
in Ferndale, Mich 


Vac-U-Lift Co.. a subsidiary of 
Hufford Div. of The Siegler Corp., has 
moved into a new 18.000-sq ft plant at 
Salem, Ill. The structure is designed to 
allow for future expansion without con 


flict to existing operations 


Administrative, engineering and re- 
search-development staffs of Coleman 
Engineering Co., Inc. have been con- 
solidated in a new facility at Torrance 
Calif. They formerly were housed in five 
buildings in Culver City 
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IN GRINDING, MILLING, DRILLING, 
TURNING, FORMING, TAPPING, 
THREADING 


INCREASED 


IN CHICAGO: 
INCREASED FEEDS Anderson Oil and Chemical Co., Inc 


9 So. Clinton St... FInancial 6-0955 


COOLER WORK IN DETROIT: 
Anderson Oil and Chemical 
10234 Grand River, Tex 
GREATER ACCURACY 
IN MILWAUKEE: 
Mortensen Industrial Suppl 
BETTER FINISH 3811 No. Port Washing 


4.971 
Concord 4-2210 
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NO SMOKE whe me ORD 
ichinist ool Company 
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901 E. State St., 2-6617 
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913-1915 So. Michigan St 


Write for 16-page descriptive booklet 


iv 


2— & 


OIL and CHEMICAL COMPANY, INC. 


Box 213, Portiand, Connecticut 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-143 





fully tested at The Bullard Co. 
Coupled to a vertical turret lathe, 
the 40 hp prototype provides a smooth 
transition of output speeds from 0 to 
1800 rpm. In one test, face of a large 
diameter steel disk-like part was ma- 
chined from perimeter to center with a 
constant feet-per-minute cutting speed 
and at a constant horsepower. Result 
of the smoothness of speed changes was 
dramatically demonstrated by suddenly 
reducing the speed to 0 with a carbide 


tool buried in a cut and immediately 
A HYDROMECHANICAL infinitely vari- control study heretofore has been con- increasing the speed to 300 fpm with 
able speed drive. having constant horse- centrated largely on frictional, electri- the tool still buried within the cut. 
power range of 13.5 to 1 may shortly cal and electronic methods—the prac- There was no damage to the carbide 
provide solution to the power trans- tical constant horsepower ranges of tool or work. Extended overload tests 
mission problems confronting engi- which seldom exceeded three or four to up to 75 hp showed no damage to the 
neers. who need a one transmission. From the no-load condi- 
wide-range, con- Hydro-Mechanical While not yet ready for commercial tion to full load, even with instant load- 
stant-hp infinitely Drive Developed application the hydroelectrical drive ing. there is no perceptible drop in 
variable speed has been designed. built and success- rpm 
The principle of operation of the new 
drive includes the combining of plane- 





tary differentials with two small size 

positive displacement hvydraulie units 
Never Confuse the No. 8 MARVEL The heart of the drive comprises two 
planetary differentials that are so inter 


with an ordinary Band Saw = No. 8 dees the elas d that iad ie operation 7 


blade remain at 


--- only the MARVEL is Universal f stecughout te ful one, the other is preconditioned to take 


18” feed troverse. over where the first left off. and vice- 
Work clwoys re- 


eo ; , mains stationary. versa While a drive can he built em- 


Only on a No. 8 MARVEL ; ploving this nu¢ leus the LO hp proto- 
can the sow column be ' tyne e | id | . 
instantly indexed ond . pe employs two additional planetary 
locked at any angle from differentials 
45° right to 45° left, and 
the saw then fed thru the the heart of the drive that three sepa- 
work at the desired angie » 
— without moving the rate but continuous ranges ot speed are 
work 


which are so connected to 


transmitted to the output shaft 


gh eaceien'@ RY, 7 - , 1% Clutches Operate Sequentially 
MARVEL con ; 4 *, 


a Hvydraulically operated clutches in 
things: Snip-off o 4 : ' . 
rod or cut-off an 18 , the drive operate sequentially in various 
=x 18° cross section i 


combinations to transfer flow of power 


between all of the planetary differen- 
tials. Design of the gearing within the 


lrive is such that infinitely adjustable 

Rough to Size and Shape 
re) Only a No. 8 MARVEL hes spec ds of the output shaft are produc ed 
FFE » PN the thet with no noticeable output speed drop 
‘ea vise, that permits accurate set-ups 
—_S rm) ' of work of unrestricted sizes and 


shapes, special fixtures; Etc. the entire range of speed trom 0 to 


or even a distinct plateau throughout 


1800 rpm. 


, The sequential shifting of the clutches 
“Rough Machine” to size and shape 


with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 
the versatility to handle not only standard sawing jobs but 
innumerable ‘“‘trick” and convenience jobs as well. More than transferred. Furthermore all clutch 
1 metal saw, the No. 8 MARVEL is a fine machine tool with 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three chronous speed and the engaged clutch 
operating speeds (or six with 2-speed motor). Moisture-proof always unloads the clutch to be dis 
electrical controls that conform to both “J.1.C.” and “MACH- 
<ut off and shape INE TOOL” electrical standards; Dirt-proof ball bearings, etc 
Structural Beams 


is controlled by a system that insures 
the engagement of a power transferring 


clutch prior to the disengagement of 


the clutch from which the power is 


shifting operations take place at syn- 


engaged. 


; \ servomechanism is employed in 
If you cut, machine or fabricate metal, this is a sawing 


. . trol system to assure ¢ yntinu- 
machine you should know about. Write for catalog. the control — = So. 


ous positive speed relationship between 
the hydraulic units and the planetary 
differentials to provide synchronous 
speed for clutch shifting 

Extensive Prony-brake tests show an 
Slotting operating efficiency of from 87 to 92 
percent for the 40-hp prototype in the 
ARMSTRONG-BLUM MFG. CO. -« 5700 Wes t Bloomingdale Avenue « Chicago 39, U.S.A. range from 130 to 1800 rpm. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-144 
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EXCLUSIVE... 


Grinding Wheel Research FOR 
\ report, published by O. Kienzle BETTER 


and H Muennich on grinding wheels 


subjected to ntrifugal and cutting THRE Al ING 
= —— - : 44 + a B 


forces deals with research work spon 


sored by the Ministry for Economi 

Affairs of the State ‘Nordrhein-West Highest quality threading 

falen” in West Germany The re port at lowered costs are 
yours, with Hanson-Whitney’s 

is available at Westdeutscher Verlag od 

exclusive “Finished after 

hardening” Process. 


schungsberichte des Wirtschafts-und H-W’s entire line of 


Koeln-Opladen under the title “For 


Verkehrsministeriums Nordrhein-West Multiple Thread Milling 

falen. Feststellung der Spannungen Cutters are manufactured by 

Dehnungen und Bruchdrehzahlen det this unique process, 

unter Fliehkraft and Bearbeitungskraft providing you with these 

beanspruchten Schleifkoerper.” cost-cutting quality features: 
Wheels were examined at speeds 

varying between 0 and 40.000 rpm Finest Thread Finish 


Critical factors were measured with Closest Tolerances — in tooth 
strain gages and the stresses due to spacing, form and relief. 


centrifugal torces calculated The Minimum 0O.D. Runout 


method and evaluation of results are Minimum Variation — from 
described, as well as stress-strain curves parallelism and desired taper, 
plotted for wheels of varying grades of earn ” ity ——* to 
ongest feasible len 

hardness Whe Is subjected to bending 9 9 
tests in this case were found to have a Uniform Tooth Clearance — assures 

5 he maximum cutter life 
modulus of elasticity greater than that 


found by tensile tests. Mounting pres Hanson-Whitney home and field 


specialists are always 

available to recommend practical 

agreement with that calculated fre solutions to all your threading 

the elastic constants problems. And you can count 
The tests disclosed that the _ peri- on nation wide Hanson- Whitney 

pheral breaking speed of vitrified Stocking Distributors to provide 

wheels increase with a decreasing ratio fast, complete service. 


sure was measured and the strain in 
the rotating wheel was found to be in 


ot internal to external wheel diameters js 
: : Write for literature. 

and with increasing hardness of the ’ 

wheel. Strain produced by the grinding 

forces is considerably smaller than cen- 

trifugal forces 


Truing of Grinding Wheels T|_e 

The wear of truing diamonds, meas- 1 d HNSOT- 1] a CV 
ured in tests by K. E. Schwartz, is de- CALLG ) 
scribed in an article published in ree: et : ait eeaibthwehaali 
Industrie Anzeiger. February 7. 1958. Division of Whitney Chain Company 
under the title “Zerspanungsvorgange 206 BARTHOLOMEW AVE. * HARTFORD 2, CONN. 
und Schleifergebnis beim Abrichten von 


Schleifscheiben mit Diamanten.” TAPS * THREAD GAGES * HOBS * CENTERING MACHINES * THREAD MILLING MACHINES AND CUTTERS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: IND.CATE A 
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For machinery 


repairs or rebuilding 


Plastic Steel. 


80% STEEL 
... saves thousands of dollars 


— prevents down time. 


Worn machine parts or surfaces 
cracked castings leaking hydraulic 
systems or tanks . can be repaired 
on-the-spot with PLASTIC STEEL to 
cut lost production time to a mini- 
mum 


PLASTIC STEEL rebuilds worn 
pumps or valves alters cams, gears 

makes forming dies, molds, jigs 
or fixtures at a fraction of the cost of 


conventional methods 


PLASTIC STEEL — easy to use as 
modeling clay hardens to steel-like 
strength in just 2 hours (even under 
water). Can be machined with regu- 
lar metalworking tools. Bonds steel, 
iron, brass, bronze, aluminum, wood, 
concrete, glass, etc., to itself or each 
other. Will not shrink or expand, has 
extreme strength and durability, won’t 


rust or corrode, can be painted. 


Proven in use by leading manufac- 
turers, PLASTIC STEEL can cut 
costs, speed production in your plant. 
1001 uses in industry — write for your 
copy today. FREE catalogue on re- 
quest. 

Nationally distributed by 

leading Industrial Suppliers. 


2) A’ foie), Meie)-i-tel-7- wale), | 


300 Endicott Street, Danvers, Mass. 
INDICATE A-7-146 





Cutting forces, resolved into two com- 
ponents, were measured in a specially 
designed device. Wear of the diamond 
was measured while the effect of truing 
on the workpiece finish was determined 
in terms of surface roughness. Cer- 
amically bonded wheels of different 
hardness and grain size were used. 

rhe cutting force components on the 
diamond are of the order of 3% 


ounces and 521 2 


ounces respectively. 
Their ratio is usually about 1:15, de- 
pending upon the shape of the dia- 
mond. A sharp diamond usually causes 
lower forces than a dull one. An in- 
crease in force occurs in the first stages 
of dulling 

Truing of fine grained wheels re- 
quires higher forces than truing of 
coarse ones. More grains are passing 
ihe diamond in the former case and 
coarse wheels contain internal voids. 
which permit easier fracturing of the 
abrasive particles 

The wear of the diamond was de- 
termined by measuring the area of the 
diamond at regular intervals and mak- 
ing photographic records. It was found 
that the wear of the diamond is inde- 
pendent of wheel hardness, but varies 
considerably with speed and feed of 
truing. Surface finish of the workpiece 
improved with increased truing speed 

The influence of the varioius factors 
on cost is also discussed in the article 
as well as the relationship between 
chatter marks and truing. To remove 
chips sticking between grains of the 
wheel, dressing feeds of 0.004 to 0.008 


ipm are recommended 


Measuring of Forces 
with Ultrasonic Energy 


Measuring 
ultrasonic energy is discussed in an 
article appearing in Werkstatt und 
Betrieb. No. 5. 1958. under the title 
“Fin neuartiges Verfahren Zur Messung 
von Druck Kraeften mit Ultraschall.” 
The method, described by H. Kraechter. 
is based on the finding that the inter- 
face of two highly polished plates per- 
mits transmission of ultrasonic waves 


compressive forces by 


when the two plates are pressed to 
gether. The amount of ultrasonic 
energy transmitted is proportional to 
the applied load; the rest of the energy 
exceeding this load is reflected back 
into the plates. 

It is possible to use this principle for 
measuring compressive forces with an 
accuracy of *+1.5 percent extending 
over the entire range of low and high 
pressures. The lowest applied pressure 
was about 45 psi; highest was about 
30.000 psi. 

Ultrasonic energy of constant fre- 
quency is fed into the upper plate and 
a compressive load applied. The energy 
passing from the upper to the lower 
plate at that load can be measured from 


the oscillographic pattern produced. 
Several illustrations in the article show 
the pattern of the oscillogram as affected 
by the applied load 


Electromagnetic Clutches 

An instructive article on design and 
selection of electromagnetic clutches 
was published by W. Baumann in the 
same issue of Werkstatt und Betrieb. 
The author discusses the design of mag- 
netic clutches, including the theoretical 
mathematical principles, oscillograms 
ind other data. The article deals pri- 
marily with the progress made by the 
design of such clutches without contact 
rings which have given trouble in the 
past. The title of the article is: “Kon- 
struktions Merkmale und Auswahl von 
Schleifringlosen Elektro-Magnet Lamel- 


lenkupplungen.” 


World's Fair at Brussels 
Machine tools of Czechoslovakian 
origin, exhibited at the Brussels World’s 
\. Kanka in a 
Heavy 
Supported by illustrations, 


de ba | ribe s 


Fair are discussed by 
special issue of Czechoslovak 
Industry 
the author semiautomatic 
copying lathes, horizontal boring ma- 
chines, gear grinding machines and in- 
ternal grinders 

Centralized control of the horizontal 
boring machine, combined with remote 
control of all functions, enables the op- 
erator to operate the huge machine from 
Move- 
ments are measured by a precision rack 
ind electrically transferred to the disk 


the most convenient position. 


gages on the control panel. Readings 
to an accuracy of 0.0008 inch are pos- 
sible. Accuracy and rigidity of all 
principal moving parts are improved 
by use of automatic clamping devices 
operated during the machining cycle. 

Punched cards facilitate speed and 
feed changes of the semiautomatic 
copying lathe. Contact pins, inserted 
into the punched cards, electrically con- 
trol the start of the hydraulic system 
and change the spindle speeds. Speeds 
and feeds are infinitely variable with 
remote control po sible even during 
operation. 

Flanks of straight and helical gear 
teeth are finished on the grinder by 
hobbing with either the front edge or 
the conical surface of the grinding 
wheel. The first method is more ac- 
curate but less efficient. Output ratio 
is about 21%4:1 in favor of the less ac- 
curate method of grinding with the 
conical surface of the wheel. 

Ultrasonic and spark erosion machine 
tools are described by J. Zizala. The 
largest machine of this type is designed 
for making dies, molds, press tools, 
drilling holes and thread cutting. The 
maximum area which can be machined 
with one tool is 10.000 sq mm (or about 
15 sq in.). 
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Duplicating Machines 

Illustrated 12-page brochure, “Quick 
Facts to Aid in Selecting Die-Less Du- 
plicating Equipment,” describes work, 
uses and advantages of various types of 
Di-Acro equipment and lists specifica- 
tions for each. O’Neil-Irwin Mfg. Co., 

830 Eighth Ave., Lake City, Minn. 
L-7-1 


Epoxy Resins 

Comprehensive summary of uses of 
epoxy compounds in various industries 
offered in illustrated 8-page brochure, 
applications and ad- 
three major divisions cover 


“Epoxy resins 
vantages” 
plastic tooling, potting and impregnat- 
ing, and coating and adhesion. Mar- 
blette Corp., 37-31 Thirtieth St., Long 
Island City 1. N. Y. L-7-2 


Castings 

Twenty-page Bulletin 29, “How to 
Machine Meehanite Castings” presents 
in detail machining data on various 
types of castings divided according to 
type of machine tool on which each op- 
eration is performed; serves as set-up 
guide and gives details as to feeds, 
speeds, depths of cut, type of tool, etc 
Request only on company letterhead 
direct from Meehanite Metal Corp., 714 
North Ave., New Rochelle, N. ¥ 


Throwaway Tooling 

Concise, practical information incor- 
porated in illustrated booklet, “Throw- 
away Tooling Set-up and Follow-Thru;” 
Outlines suggestions for obtaining max- 
imum results from such tooling through 
proper use of correct holders and in- 
serts; feature sections include: Nine fac- 
tors determining proper selection of a 
mechanical toolholder and insert; Guide 
to grade selection; and Eight guides to 
maximum insert performance. Adamas 


Carbide Corp., Kenilworth, N. J. L-7-3 


Pressroom Equipment 

Catalog No. 85 shows and describes 
units in line of automatic pressroom 
equipment including U. S. slide feeds, 
roll feeds, feeds, stock 
straighteners, stock reels. coil cradles, 
combination cradles and straighteners. 


air-operated 


Includes specifications and dimensions. 
U. S. Tool Co., Inc.. 
Orange), N. J. 


Ampere (East 
L-7-4 


July 1958 


for free booklets and catalogs—use c 


Work Drivers 

Bulletin D-57 describes company’s 
automatic work drivers for use on any 
type of engine lathe, multiple tool lathe 
or plain or universal grinder; well il 
lustrated with dimensional drawings to 
show details of various type and size 
drivers. Seneca Falls Machine Co.. 13 
Fyfe Bldg.. Seneca Falls, N. ¥ 


L-7-5 


onvenient request card, page 139 


Parts Feeders 


Complete data and specifications of 
standard electromagnet-driven bowl type 
models, electromagnetic transfer-and- 
storage models, and hydraulic and/or 
pneumatic powered bowl-type units pro- 
vided in illustrated 16-page catalog of 
vibratory parts feeders and parts feeder 
components. Syntron Co., 340 Lexing- 


ton Ave., Homer City, Pa. L-7-6 








New Lamina Wear Plates 
Last Longer, Cost Less! 


Now save money and get better performance wherever you have sliding contact 
between flat metal parts! The principle of bronze electroplated on a steel backing 
originated with Lamina Bronze-Plated Guide Pin Bushings. Proven during countless 
millions of punch press hits, it is now being used successfully to produce flat wear plates. 


This new concept in wear plate design combines the low cost, ready machinability 
and solid backing of steel with the long-wearing, non-seizing, free-running 
properties of a copper-tin bronze alloy. Lamina Bronze-Plated Wear Plates are 
fiat, parallel, and can be easily machined to 
suit your application. Standard sizes available 


qn 
DIES AND TOOLS, INC. 
BOX 31, ROYAL OAK, MICHIGAN 


from stock. End costly wear problems and 
reduce expensive downtime now! Write for 
complete information. 


Manufacturers of Lamina Guide Pins, Bronze- 


Plated Bushings, Progressive and Laminctien 


Dies 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-147 





FREE BROCHURE TELLS 
HOW YOU CAN GRIND 


PRECISION 


PRODUCTION DIES 


IMPORTANT TO YOU! 


Free booklet tells how 
VISUAL GRIND facilitates 
construction of precision 
high-production dies, dies 
for powder metallurgy, 
lamination dies and 
special purpose dies. 
VISUAL GRIND permits 
through, blind and tem- 
plet grinding... permits 
continuous inspection by 
magnifying work from 
10:1 to 100:1 ... up- 
grades semi-skilled labor 
. permits easy main- 
tenance of dies in your 
own plant... reduces 
costly down time. VISUAL 
GRIND COMPLETES 
YOUR TOOL ROOM. 














Intricate grinding jobs like those shown 
above ordinarily involve several machines. 
ALL WERE FORM GROUND ON A SINGLE 
VISUAL GRIND. 


CLIP and MAIL THIS COUPON TODAY 


The CLEVELAND GRINDING MACHINE Co. 


1680 EDDY ROAD « CLEVELAND 12, OHIO 
Please send me the free brochure describing the capabilities 


of the VISUAL GRIND. 


Name 
Company 


Address 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-148 





Heat Treat Equipment 
Comprehensive information on heat 
treating equipment containe d in 76-page 
Salt Bath Furnace Catalog 117 
cal data includes 


; techni- 
austempering and 
martempering curves, charts showing 
penetration times for carburizing, heat 
ing rates for typical steel, radiation 
losses and other factors; separate s¢ 

tion devoted to mechanized salt bath 
processes; also includes more than 50 
on-the-job installation pictures. Request 
letterhead directly 
from Ajax Electric Co., Frankford & 


Delaware Aves.. Ph 


only on company 


iladelphia 23, Pa 


Gage 
Four-page leaflet No. M54 presents 
Intrimik for measuring bores and holes 


directly without masters: describes 
main features and advantages and ill 
Brown & 
Sharp Mig. Co Providens R. 3 


L-6-7 


trates operation and = us¢ 


Clamps 
Catalog No 


clamps pointing out the 16 different cor 


500 introduces Serie- 


figurations to the basic size and em 
phasizing the versatility. and advantages 
adaptability of the line; well illustrated 
Consolidated Equipment Co In 

P.O. Box 2216. Pawnee Ave. at K42 
Hwy.. Wichita 1, Kan L-7-8 


Fasteners 
Extensively illustrated with drawings 
24-page Catalog No. 85-A 


presents information on patented prin 


and photos, 


ciple, design details, uses and special 
advantages of Nylok self-locking fasten 
ers for use in all types of manufacture 
to commercial and government specifica 
tions: includes lists of dimensions and 
specifications for each type of fastener 
Request only on company letterhead di 
rect from The Nylok Corp., 611 Indus 
trial Ave.. Paramus, N. J 


Die Casting Alloys 
Properties and industrial applications 
of Di-Metal die casting 


> 


in 32-page illustrated techincal booklet: 


alloys described 


lists die casting alloy specifications of 
ASTM. SAE, U.S. Army. U.S. Navy and 
Aeronautical Material Specifications; 
tabulated data permits ready compari- 
son of properties of zinc alloys with al- 
loys of other metals. Federated Metals 
Div.. American Smelting and Refining 
Co., 120 Broadway. New York 5, N. Y 

L-7-9 


Lathes 
Jasic machine information and 39 
different job applic ations are presented 
in Form 1159-C which discusses design 
principle of Simplimatic automatic 
lathe. Gisholt Machine Co., 1245 E. 
Washington Ave., Madison 10. Wis 
L-7-10 
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Casting Facilities 
Pictorial description of 27,000 sq-tit 
facility for producing both ferrous and 
nonterrous precision Castings presented 
in 1l6-page “illustrated tour” from 
hop through to the 
National Pre 
. Box 396 


L-7-11 


Graphite 
Common questions about colloids an- 
cussions, drawings and 
booklet, “ABC's of 
Dispersions’; various se 
tions include What is Graphite? What 
is Colloidal Graphite? Why is a Col- 
loidal Dispersion Better Than a Dry 
Powder? Why is Graphite Dispersed in 
Various Fluids? What is Molybdenum 
Disulfide? and What Other Solids Do 
We Disperse 4 Acheson Colloids Co.. 
Port Huron, Mich L-7-12 


Form Tools 

More than 1500 standard items made 
up of circular form tools and blanks 
presented in itlustrated 16 page Catalog 
58: also contains material on determi 
nation of correct width cutoff tool to use 
to save part material and improve oper 
ating efficiency. better aon tion pre 
cedures, recommended cutting angles on 
various materials. and proper sharpen 
ing procedures for form tools. Request 
directly from Somma Tool Co., 109 Scott 


Rd., Waterbury, Conn 


Feeder 
Illustrated leaflet. Brochure B-32 
describes Disc-O-Matiec which feeds. 
orients and counts up to 400,000 units 
an hour. U. S. Engineering Co., 40-24 
22nd St., Long Island City 1, N. Y. 
L-7-13 


Tool Steels 

Three technical manuals about tool 
steels used in industrial sama in- 
clude “Tool Steels for Forging Opera- 
tions,” “Tool Steels for the Die Casting 
Process,” and “Tool Steels for the Hot 
Extrusion Process.” The first treats use 
of various grades for hot forging; illus 
trations and charts provide data on 
recommended heat treatment for dies in 
drop forging; insert, extrusion and pre- 
loaded dies, and provides other pertinent 
information. The second itemizes essen- 
tial characteristics of die steels, analyzes 
requirements for die casting tools and 
gives data on quenching, tempering, 
nitriding and influence of lubrication. 
The third brochure covers improvements 
made in recent years in extruding steel 
and other stronger and harder metals. 
Sketches and cut-away drawings illus 
trate a discussion of extrusion process. 
Crucible Steel Co. of America, Oliver 
Bldg.. Pittsburgh 22, Pa L-7-14 
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D0 YOU REQUIRE 


Te 
JUU 


CLEVELAND TOOL and DIE COMPANY SOLVES 
YOUR PROBLEMS and meets your most exacting tool 
and die requirements. Cleveland Tool and Die Company 
has built individual dies which have produced millions of 
precision tolerance pieces without retooling. SEND FOR 
THIS FREE BROCHURE DESCRIBING OUR FACILITIES. 








FREE Brochure 


Describes Facilities 
available. Send for your free 
copy today. No obligation, 
of course. 


Typical lamination die custom-made 
at Cleveland Tool and Die Company. 
Dies like this, dies for powder metal- 
lurgy and other special purpose dies 
are made by skilled craftsmen using 
the most modern techniques and 
facilities 





Typical of the modern facilities 
employed is VISUAL GRIND, which 
permits contour grinding of your 
dies without stopping to consult a 
comparator. Eliminates stop and start 
grinding, saves time, cuts die costs. 


CLEVELAND TOOL and DIE Co. 


1680 EDDY ROAD « CLEVELAND 12, OHIO 


Please send me the free brochure describing the facilities of 
CLEVELAND TOOL & DIE COMPANY. 


Name 
Company 


Address 


FOR FURTHER INFORMATION USE READER SERVICE CARD; INDICATE A-7-149 





* Drill Press Vise 
Fourteen-page pocket-size guide, 
“Step up Production!” describes AMF 
Float-Lock® Instant Change drill press 


vise for all production setups and ex- 
plains its usefulness for converting con- 
ventional drill press and bandsaws into 
complete machine tools; illustrated with 
photos and drawings. AMF Tool Div.. 
224 Glenwood Ave.., Bloomfield, N. J. 
NEW L-7-15 


easy-to-read 


dials have er Drives 
directional color . ° 


codin recessed . Eight-page heochure presents perti- 
unbreakable Sac 


crystals 4 Seen nent information on Marvex infinitely 
. variable speed eddy current drive; ex- 
plains construction details, design fac- 
tors and operating principles and em- 
phasizes application advantages and 
operating efficiencies; illustrated with 
dimensional and cut-away drawings. 
Cone Drive Gears Div., Michigan Tool 


special-design Co., 7171 E. MeNichols Rd., Detroit 12, 


%" capacity keyless Mich Pe 
chucks can be 
hand applied to 
shafts only A” 

long. Keyed Gage Blocks 
chuck 2 

yy ee Information on gage block inspec- 

order tion service and gage block sets pre- 

sented in two bulletins: Bulletin 8-3 

NEW covers types of gage block sets avail- 


fist-sized 
gripping areas ible, including rectangular and square 


"le to in steel and tungsten carbide; Bulletin 
range 8-5 describes need for and availability 


ot two types ot gage block inspection 


Fonda Gage Co.. Inc., Stamford, Conn 
L-7-17 

Brazing 
Pocket-sized, 28-page “Brazing Manu- 
il” is useful for self-instruction, in-class 
or on-the-job training in metals joinery; 


contains illustrated data for brazing 


NOW.....YOU CAN ACCURATELY HAND-GAUGE ALL chapes, sheet, castings. tubing and a= 
STARTING AND MOVING TORQUES BETWEEN 0.005 AND ee ee 


num and cast iron; written in simple 


40 OUNCE INCHES! terms, with diagrams to clarify various 
points All-State Welding Alloys Co., 
New, improved Waters Torque Watch e Inc., 249-55 Ferris Ave., White Plains. 
Gauges put torque measurements on Bhs M4 L-7-18 
a production line basis. They save 
time and money by eliminating lab- 
oratory “lash-ups”. ize AS Epoxy Compounds 

Simple one-hand operation and Kes Technical Data Bulletin 6040-1 in- 
easy-to-read dials speed accurate 
readings. Standard accuracy is 
+5% of full scale. Accuracy of . 

+2% of full scale is press peo : a 4 which can be formulated a broad selec- 
special order. Any standard one- a ay tion of filled and colored compounds: 
way 5% gauge may be calibrated : 
po 1% accuracy at a single point lected 6040 base resins showing com- 
—" : seis . “rties when used with five 
Complete line includes clockwise, SEND FOR BULLETIN a ' | a. Inc 
counterclockwise and bi-directional AND PRICES on the hardeners. Houghton seenientent’ ee 
models . . . with dials reading in 38 available models. Olean, N. Y. L-7-19 
ounce inches or gram centimeters. 
Special chucks and adapters extend 
range of application. 


troduces complete family of Hysol 6040 
liquid epoxy base resin compounds from 


incorporates a data chart of three se- 


ceo Broaching 
*DESIGN PATENT 177889 


Illustrated brochure describes broach 


- and tooling services as well as company 
facilities available to customers; shows 
types and varieties of specialized equip- 

alors MANUFACTURING, INC. ment in company’s plant. Apex Broach 


saaton be Co.. Inc., 6401 E. Seven Mile Rd., De- 
a ST ROAD, WAYLAND, MASSACHUSETTS troit 34. Mich. L-7-20 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-150 
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. .. economic lot size ' . * 
To the Editor eaqders ie¢wpoints 
Congratulations to Mr. Langier for 
his excellent coverage of the economic 
lot size problem, especially the compact . +» automation curriculum ment. Since the total enrollment 
lot s = nroble . especié é _ , | 
I iS nila he I aie To the Editor throughout the country would be rela- 
ABI which soives the Dasic tormuia ‘ °.. int ae 
l f all bles ir I have read with interest Professor tively small, these facilities should be 
lor practical ranges Of a variabies 1in- : ‘ ° : 
1 6B tial interpolat Linsky’s article “Professional Educa concentrated in a small number of 
volved Secause spatial interpolation : @ 
+] | imerpolatios tion for Automation Engineers” in yout schools Also, difficulty in securing 
s easier than numerical interpolation, : He 
1] Joubted! t April 1958 issue. Though we do not qualified instructors would point to a 
owever, we wil undoubtedly continue . 
\ D Mark l lid | offer any courses in tool engineering as few schools offering such a program. 
to use Van Mark circular slide-rules ; 
find me 5 tieniah such here at the University of Vermont, I question the benefit of some of the 
io inding iot sizes a arber-UCoiman., 
rl | ticl | ld t . this has been my major field of interes idvanced specialized courses. I suspect 
ne ingier articie snoulk not con- 
s for some time that a large percentage of the students 
vey the impression that only two mathe- : ; , ; 
ved ti lot The trend in engineering education will not have had sufficient experience 
I | lave Solve c 1e economic oO 
bl } t } } has been away from specialization. This to fully grasp the significance of the 
size problem, because i ias_ been : 
k P , trend seems to be supported by influ subject material. In fact, it might con- 
worked ou many Imes unaer a variety . i 
; r alles ential people in industry and particular- ceivably become harmful in that stu- 
of assumptions 1e main contribution : ‘ 
: I ly so by people in research. Yet those dents gather wrong impressions. I be- 
rT the irnun ormula 1s 1e considera . - ‘ 
. T ' ft ' ot us who are close to manufacturing lieve a person cannot possibly compre- 
tion of the etie ot rave ime ane a , , 
f ; I . Tan © realize a definite and growing deficien- hend the implications and ramifica- 
inutacturing time ingiers 3 v4 te 2h 6 
f Cees RES cy as a result of this trend. Tool engi tions which can and do arise in industry 
Sa ciever device tor quic y daetermin 
i ful “fell neers hay been a minority group until that person becomes a part of 
ind is a usefu ellow ;, = ‘ 
egg among eng ind their needs for such a situation. This cannot be dupli- 
the arnum tormula 
Ed ] ( Vy specialization have been somewhat cated ina classroom. 
adware arnum 
1 QO R rch frowned upon as far as equal status in For these reasons, I would rather see 
1d. perations Lesearcn 
“air Col ( an ngineering curriculum these advanced courses set up as an 
sarber oilman 0 2 
R If J Ill cerned extension otf a more basic tool engineer- 
kocktorad, Ili 


The curriculum suggested in th I ng curriculum 


’ ticle has merit. However, a few Gilbert A. Marshall 
... barrel finishing points in the curriculum have occurred {ssociate Professor 
To the Editor to me. To do a good job, this would The University of Vermont 
| wish to take this opportunity 60 become expensive for laboratory equip Burlington, Vermont 
liscuss an article, written by Mr. R. F 
Envedyv of Westinghouse, Elmira, New 
York 


Mr. Envedy knows much more than 





| do about barrel finishing. I know only 


the general field and what some people 


in and are doing with this method of r 
finishing. What I wish to discuss are 


screw machine parts as shown in Fig. 1 


++ 
ind Fig 2? in the irticle ‘ wee 
I wish to disagree vehemently with ’ a) 


invone or everyone who talk of screw 


machine parts, such as those shown, in PRECISION 
th th My ' 


ie same breath with cutoff burrs. 


complaint is that people in captive VERNIER 


shops havent the know-how or inge- 


nuity to produce parts of this type with- CALIPER 


out the burrs. Then the people respon- 


sible call on their own plant people :| Dull chrome plated, will not 


like Mr. Envedy to solve what to them crack or peel 

Exceptionally easy to read 

Clear, wide Vernier slide 
Hardened Stainless Steel 

Read inside, outside and depth 
parts as the two shown can be dropped : measurements from the same scale 


E| 
| 
off a screw machine completely de- i English or English and Metric 


is an insurmountable problem 


I speak for all job shops who say ° 


“Approximately 90 percent of such 4 


. 


burred.” Combination in handsome 
- t 

My argument is neither with you nor a 
Mr. Enyedy but I felt that I had to say 
something. I have reached the satura- 

. ° ° ° 

tion point and wish I could get this into 
the hands ot the people who should be MICROMETERS—DIAL INDICATORS. 
told what can be done with a screw 


machine, people who for the most part 
run by antiquated methods. 


ALINA CORPORATION 


122 East Second Street 
Mineola, L. I., N. Y. 


= 
3 
3 
= 

* 


Seymour L. Shafer 
S. L. Shafer Co. 
1104 St. Paul St. { 

Rochester 21, N.Y. 


WRITE FOR CATALOG on complete 
) line of precision measuring 
instruments; VERNIER CALIPERS— 


e 
. 
+ 
. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-151 
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TECHNITE 


high speed steel 
band saw blades 


© Faster speeds and feeds 
mean lower cost per cut 


© High Speed steel stays 
hard, sharp and accurate 


© Narrow kerf reduces waste, 
gives more pieces from stock 


© Cuts stainless, high alloys, 
aircraft metals 


® Available in regular or 
Shark Tooth 


See Your Capewell Distributor 


THE CAPEWELL MFG. CO. 


HARTFORD 2, CONN. 
INDICATE A-7-152-1 





July 6-11. THe PENNSYLVANIA STATE 
UNIVERSITY. Summer engineering semi- 
nar on the mechanical properties of 
materials. Direct inquiries to Engineer- 
ing Seminars, Extension Conference 
Center, The Pennsylvania State Univer- 
sity. University Park. Pa 


July 7-11. Cotorapo State Univer 
sity. Summer institute in technical and 
industrial communications. Complete In- 
formation is available from Chairman 
Dept. of English and Modern Lan- 
guages, Colorado State University. Fort 
Collins, Colo 


July 8-12 and July 14-18. Massacui 
sETTS INSTITUTE OF TECHNOLOGY. Sue- 
cessive special summer programs are. 
respectively, on fundamentals of strain 
gage techniques and on the applications 
of strain gage techniques. To obtain 
details, write Dr. William M. Murray. 
Prof. of Mechanical Engineering, 
M.1.T.. Cambridge 39, Mass 


July 23-26. NATIONAL Toot « Dit 
MANUFACTURERS ASSOCIATION. Summer 
meeting, Mount Washington Hotel. 
Bretton Woods. N.H. More information 
is available from association office. 907 
Public Square Bldg Cleveland 13 
Ohio 


Aug. 3-8. PENNSYLVANIA State UNnt- 
VERSITY. Engineering seminar on auto- 
matic controls. Additional information 
may be had from Extension Conference 
Center. The Pennsylvania State Univer- 
sity, University Park, Pa 


Aug. 11-16. Case INstituTe or Tecu- 
NOLOGY. Short course on Numerical 
Machine Tool Control for engineers in 
the machine tool and allied industries. 


Sept. 2-6. University or Kansas. Third 
annual Midwest work course on “Plant 
Layout and Facilities Planning,” Uni- 
versity Extension Center, Kansas City. 
Mo. Address inquiries to Midwest Work 
Course on Plant Layout & Facilities 
Planning, 4112 Eaton St., Kansas City 


3. Mo. 





ANGLgear 





obsoletes 





open gear 





drives 


RR’ 





Compact, high capacity ANGL- 
gear—the standardized 90° pow- 
er unit—offers you a number of 
advantages Over open gear 
drives. Featuring 4 or S-way 
mounting, it is easier to design 
into your power transmission 
systems, easier to install. Incor- 
porating ball bearing-mounted 
bevel gears, it eliminates slip- 
page and minimizes’ backlash 
problems, cannot possibly _ be- 
come disengaged. Completely 
enclosed, it presents no safety 
hazard. Permanently lubricated, 
it requires littke or no mainte- 
nance. And not the least im- 
portant, ANGLgear invariably 
costs less than other types of 
drives, while at the same time 
giving your product a neater ap- 
pearance. 

You can specify ANGLgear 
from stock in !4, 1, 2'4 and 5 hp 
ratings, with choice of 1:1 or 
2:1 gearing and 2 or 3-way 
shafting. See our literature in 
Sweet’s Product Design File or 
contact our local distributor. 











-QIRBODME == 


AIRBORNE ACCESSORIES 


CORPORATION 


HILLSIDE 5, NEW JERSEY 
INDICATE A-7-152-2 
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Groove cut in shaft 
of fully assembled engine 
with WALDES TRUARC GROOVING TOOL 


; 





Hond lever (Rotates rear beoring 
housing in threoded stond, imparti 


Gosoline engine _-) 
Gxigi movement to rear of grooving too!) . gne = cod 


‘| } 
Split h | 
peo sion switch e >plit bus a 
xternal @ head, holding stand | \ > 
Adjustable stop 99 \ 9 i = } 
| \ 
Ys /\ 7 Rear bearing stand 


FHSS Too! bit | 


ENGINEERING FORMULAS AND TABLES 
DY Letax \ nth & Sampson 
Sts.. Philadelphia 7, Pa 39H pages. 


Price $4.7 


Published 


Basic formulas, design data and ta 
of engineering data are contained 
loose leaf reference manual 


used dat 


1 a has been digested in 
dbook stvle for the various subjects. 
iding mathematics, measures, ma- 
mechanics, electricity and mag- 
screw standards, and hydraulics. 

ose leaf arrangement permits ad- 
lata without iffecting basi 


the Dook 


comprehensive 
ty in science 
d the arts. It 
by Deutsch and 
Manpower Con 
ire irrangea 


| 
name or pub- 


s listings of more 


10,000 inufacturers who dis- 
their products through manu- 

ers’ agents. It includes informa- 
principal products, estimated 

rating and the name and title of 

the sales executive. Other information 
contained in the book describes the 
services required of manufacturers’ 
igents to manufacturers and data on 


operations of these agents 
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Front support housing 
\ 
_—Reor deoring housing \ 


Grooving too! 


“Toper socket 


\-Orive belt co Mochine bose 














To install a small gear, Clemson Bros. 
must machine a recess (Tolerance: 
+.033” —.000”) in a shaft of the en- 
gine for their power lawn mowers. 


Engines arrive fully assembled. Nor- 
mal procedure was to rotate the 
shaft. That involved removing a spark 
plug, mounting each engine firmly 
and accurately on a lathe, securing a 
gear or sprocket on the shaft, driving 
the shaft and moving the stationary 
cutting tool into position. The engine 
had to be reassembled after grooving. 


All this costly time and labor was elim- 
inated by holding the shaft stationary 


WALDES 


and using a tool that rotates— 
the Waldes Truare Grooving Tool, 
equipped with an external grooving 
attachment. Because grooving dimen- 
sions are pre-set on the tool, there 
are no rejects caused by inaccurate 
cutting. 


No recessing problem is too tough for 
this amazingly versatile tool. It’s so 
simple, even unskilled labor can use 
it accurately,..so cost-saving, it often 
pays for itself on a single small run! 


Write now for 20-page manual con- 
taining full information on Waldes 
Truarc Grooving Tool. 


GROOVING TOOL 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L.1.C. 1, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-153 








IMMEDIATE DELIVERY 
Wire Type 
Plug Gages 


WIRE TYPE (REVERSIBLE) PLUG GAGES were 
originated by THE VAN KEUREN CO. in 1923, 
and since that time have been supplied to an 
ever expanding group of manufacturing concerns 
throughout the country and abroad. The wire type 
design has enjoyed tremendous popularity because 
of the inherent economy represented by the fact 
that the gage units can be reversed, or cut off, to 
obtain substantial increase in gage life 


As a result of our long experience in developing 
and pioneering the manufacture of wire type plug 
gages and the sale of millions of these units, we 
have come to know what sizes will be required dur- 
ing a given period of time, and have prepared our- 
selves by finishing in advance a multitude of units 
which are in constant readiness for shipment. Our 


methods of size prediction through research and 
sales analysis have been successful to the point 
that there is now better than a four out of five 
chance that at any time we will have on hand the 
gage or gages that you need. In addition improved 
and highly efficient methods of manufacture de 
veloped during the years of our work in this field 
make possible the manufacture, to your require- 
ment, of any size not on hand, in an incredibly 
short time. 


VAN KEUREN WIRE TYPE PLUG GAGES are 
made to the most exacting requirements as to di- 
ameter, roundness, hardness, stability and surface 
finish. They are offered in all tolerances from XXX 
(.00001*’’) to ZZ, and are available as units, in 
handles, or in sets 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing complete de 
tails as well as valuable technical and engineering information on measuring problems and methods. Address 


MK 


Optical Flats . 
39th YEAR 


Gage Blocks ... 
Setting Disks . 


Plug Gages . . . Carbide Pivots . . 


. Light Wave Equipment . . 
Wire Type, Taperlock and Trilock Plug Gages . . . Master 
. . Thread Measuring Wires. . 


sw: Ya Keathy co. 


174 WALTHAM STREET, .WATERTOWN, MASS. 


. Light Wave Micrometers .. . 


. Gear Measuring Wires . . . Carbide 


. Precision Lapping Service. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-154 
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use of 
Penetrating Radiation 


in the process industries 


By J. E. Jacobs, Manager 


Advanced Engineering Lab. 
General Electric Co. 


X-Ray Dept. 


Milwaukee, Wis. 


a radiation, whether from 
radioactive isotopes or electronic tube, 
has many distinct advantages when ap- 
plied in the process industry. The most 
important are as follows: (1) it is non- 
destructive, and at the intensity levels 
used does not in any way alter the com- 
position of the material examined; (2) 
the instrument using the radiation need 
not contact the material; (3) the char- 
acteristics of the material may, in most 
cases, be measured accurately regard- 
less of their physical state; (4) meas- 
taken at material 
speeds comparable to those currently in 
use and projected by industry. 


urements may be 


All use of penetrating radiation de- 
pends upon the principle that each ma- 
terial absorbs or scatters a_ precise 
amount and quality of radiation that 
depends on the mass, chemical compos- 
ition and physical structure of the ma- 
terial. This characteristic is used in a 
variety of ways in designing the instru- 
ments utilizing penetrating radiation. 
These may be divided into four classi- 
fications as follows: 

Gaging—The mass of the material 
and hence its thickness is measured by 
the absorption or scattering of a beam 
of radiation. 

Localization—Any abrupt change in 
the absorption of the material such as 
would result from an occlusion or flaw 
is detected. This is similar to the gag- 
ing but is treated separately as special 
high resolution detectors are needed. 

Structure Analysis—The radiation 
serves to “finger print” a compound by 
determining crystal structure that is 
unique to that compound. 

Elemental Analysis 
to utilize the excited secondary radia- 
tion to identify certain elements with 


Permitting one 
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relative simplicity and at high speed 

Sources of radiation may be either 
radioactive isotopes or X-ray generating 
tubes. Both are in use, although the 
X-ray tube generators predominate due 
largely to the inherent ease of control 
of the quality of the radiation. 

The radioactive isotope, particularly 
the beta emitters such as strontium-90 
and cesium-137, were some of the first 
products of the Atomic Age to be put 
into consumer use. Beta rays are elec- 
trons emitted spontaneously by certain 


radiation materials. In contrast to the 
radiation produced by an x-ray tube, 
the energy of radiation given off by a 
radioactive source is not directly sub- 
ject to control except by changing the 
material of the source. The intensity of 
the source decays exponentially at a 
rate determined by the half-life of the 
source material and is likewise not sub- 
ject to control except by shielding. For- 
tunately, the commonly used beta emit- 
ters have half-lives sufficiently long that 
in many applications they may be con- 


Fig. 1. Typical factory installation of a beta ray gage used for inspection of fiber 
board. The material is checked for thickness at the rate of 500 fpm. 











SQ eee eee ee eS eS eS es em 


ALL NEW 


CARBIDE GAGE 
CATALOG 


Yours for the ask 
CRAFTS new, eight 
page carbide gage catalog de 
signed to help you with all your 
precision gage problems 


ing 


PLUG GAGES 


RING GAGES 


—-= 
" @ 
, 
N 7 casemancs 
3 


CRAFTS 
and iob 


with more 


research 
provide you 
economical ivs to 


continuous 
testing 


increased production 
dependable, CRAFTS’ 


reduces costly delays 


service 
mini- 
mizes downtime 


ior voul 


pon 


MAIL THIS COUPON TODAY 


Artuur A. Crarts 
Company, Inc. 


595 NEWBURY STREET 
BOSTON 15, MASS. 
NAME 
TITLE 
FIRM 


ADDRESS 


INDICATE A-7-156 


156 


Always 


Mail this cou- 
Iree gage ¢ italog. 
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Fig. 2. Rockets are 
of rotating and lifting motions. 


Each station scans | 


100 percent inspected in this automatic unit by a combination 


7 of the total height and 


the sensitivity of the unit permits detection of ', inch diam changes, which are 


considered defects. 


sidered as having a constant intensity 


The stopping power ota sheet of mate 


rial tor beta rays depends principally 
less 


‘ om position 


on its mass per unit and is much 


chemical 
with X rays 


mu¢ h 


dependent on its 
than is the case Beta ravs 


7 


are, in general 
than X-ravs 


find thei 


penetrating 


ind tor gaging 


purposes 


reatest application in the 


plastics, rubber and 


ravs 


spontal thie 


irom 


, 
of radioactive atoms. Bremsstral 


X-rays e! 


bombarded bv beta ravs 


tted trom a target 


Pract 


available 


cal 


covering a 


gam- 
ma ray sources are 
wide } ! s. some of which 
life sufficiently long to make 

is though they were a 
constant intensity. Because of 
ter penetrating powel n oh en 
Bremsstrahlung 


thick or 


é xtruded 


camma rays ind 


suitable for gaging 


ire more 
heavy metals such as steel o1 
sections 


X-rays are 


beam of high-speed electrons to impinge 


produced by allowing a 
get consisting of a heavy metal 
of the 
number of 


on a tars 
such as The intensity 
the 
electrons impinging on the target while 


tungsten. 
beam is a function of 
the energy of the beam is dependent on 
their velocity and hence the voltage ap- 


Inspection rate is 300 rockets per hour. 


controllable 


absorbed by 


plied to the tube. Both are 
The amount of X-radiation 

riven material is a function of the en- 
In this fact 


lies the principal advantage of using X- 


v of the incident beam 


ray ources in iges By controling the 


nergy ot the X-radiation the optimun 


: ; 
ibs conditions may be easily es 


I ption 


tablished. which i irl vermit the de- 
thickness 
leasuring device 


Gaging: Un 


juestiol! 


Fig. 3. An aircraft frame section being 
inspected for uniformity of honeycomb 
structure. A 
euit TV system is used. 


conventional closed cir- 
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tech digests 


Regardless of 
measurement 
nsmitted or reflect- 
In the case of gages 
re transmitted radiation is used, the 
beta emitting isotopes, with their limit- 
d penetration, are used extensively on 
low-mass materials such as fiber. plas- 
thin sections of light metals and the 
widely publicized cigarette package 
Che ability of i metal to reflect or s« it 
in all directions is used 
gages whic h measur®©re 
films lying on a base of 
[ypical materials 


s 500 fpm 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


X-ray spectra of a 
metal over which has been applied 
etallic plating. The absorption of 
back-scattered radiation by the 

metal serves to gage its thick- 
\n example of this is the gaging 


tin plate on a steel sutstrate. 


Localization: The amount of radia- 
tion transmitted depends on the mass 
ind thickness of the material being 
penetrated which in turn may vary 
widely in a small region. This fact 
forms the basis for a new family of in- 
struments developed for the process in- 
dustry. These are essentially point- 
detection devices to find variations in 
density within a small area occasionally 
found in uniformly dense objects. The 
instruments first introduced in 1950 are 
finding increasingly greater use in the 
high-speed inspection of a variety of 
products. The x-ray detector used is a 
photoconductor, cadmium selenide. An 
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CA.G.D. 


/ P iy PERMITS 
- - ~~ THIS 
Ly —. / J he 


MN-RLE 


DIAL INDICATORS 


Designed For Closer Tolerances 


“Em-re™” Dial Indicators were specifically designed for two important in- 
dustrial needs—accurate measurement of shrinking tolerances, and consistent 
repeatability of that accuracy. They do this with repeated readings to within 1/5 
of a graduation—performance far within A.G.D. (American Gage Design) 
specifications. Even for more liberal tolerances, “‘Em-re™ accuracy and repeat- 
ability provide more dependable adherence to maximum limits. 

“Em-re” design achieves this superior performance with a 100° shockproof 

actually contributes to the measuring accuracy permitting 


jeweled gear train that reduces friction in the gear mechanism 


je 


Indicators are available in all four A.G.D. sizes, with 


ind graduations 


Write For New Catalog DD. 


PETZ-EMERY INC. 


, PLEASANT VALLEY, NEW YORK 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-157-1 





GOLD BAND 


LIVE 
CENTERS 


GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring . 
: : : PRECISION 
you an unequalled standard of excellence in S FITTED 
live centers. Accurate, (to = .0001”) GOLD BEARINGS 
BAND Live Centers offer “custom” quality 
at production prices. Specify GOLD BAND dest Vive Conters. fee 
ture precision machined 
Live Centers and your every need can be and hordened bo 
ond /or rolle bearings 
“i ; for or accuracy 
of 100. Ideals GOLD BAND Live Centers ’ and performance. Sealed 


to keep dirt out 


accommodated from stock 99 tmes out 


offer savings, implifie operations and 
‘ grease n 
higher lathe output both in quantity and 


quality, Contact your distributor today...or _q COMPLETE LINE FOR EVERY NEED... SPECIALS, T00! 


<4 
; Send jon ine IDEAL INDUSTRIES, Inc. 


4152-G Park Ave., Sycamore, Ill 
DISTRIBUTED BY THE NATION'S LEADING 


and specifications 





INDUSTRIAL DISTRIBUTORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-157-2 





of cast explosive and through a multi- 


tech digests 

~ le stat ecl l se ing 2c} 
ple tation mechanica canning mech- 
inism examines the rocket in its en- 
tirety Each void in the cast charge 


example of their use is in inspec exceeding !x, inch in volume is recorded 


closed containers of free-flowing mate in one of seven digital computers. When 
ils and liquids. These gages are capa the total void volume as computed in a 
f 


cting changes in level in the iven one of the seven regions exceeds 


lus or minus inch at rates that known from ballistics to be safe 


ontainers per minute. A more the defective region or zone is marked. 


form of this type gage is illus- [he inspection machine functions in a 


the prototype machine, Fig. 2 completely automatic manner and fol- 
iccessfully completed a lowing each inspection cycle rechecks 
ears evaluation as a link in a semi- itself against a known standard for ac- 
1utomated ammunition plant. Here the curacy of measurement. The rate of in- 


chine is fed 3.5 inch rocket charges spection of the rockets by this machine 





Pointed 
right 
for you! 


> 
7 


Whatever you want to drill — steel, cast iron, 

or non-ferrous materials — you'll find there’s 

an ACE “Ground-from-the-Solid” Drill that’s 

pointed right for the job! Drills made of top 

quality, uniformly hardened high speed steel 

—carbide tipped and solid carbide, too. Drills 

Ground-from-the-Solid ground by the ACE-originated method that 
gives them more highly polished flutes and 

Dp R I , » # oy keener, stronger, longer-lasting cutting edges. 
Drills that are finished with on center points, 

correct point angle and lip relief to “bite” in 
fast, produce cleaner, more accurate holes. 
And they're available now through your 
local distributor — so ask for them by name! 


ACE DRILL 


ADRIAN, MICHIGAN 





Call your local distributor 
or write direct today for the 
latest Ace Drill Catalog and 
current Net Price Schedule. 





Co “Originators of Ground-from-the-Solid High Speed Steel Drills 


Taper Length Drills 
12”-18" Longboy Drills 
Hardened H.S.S. Bianks 

Generali Purpose Drills 


Stub Length Drills 
Heavy Duty Drills 
Siow Spiral Drills 
Fast Spiral Drills 


“Hi-Brinell” Drills 
Solid Carbide Drilis 
Teper Shank Drills 
Chucking Reamers 


Carbide Tipped Drills 
Step and Subland Drills 
“L" and “M” Plastic Drills 
Drill Length Reamers 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-158 





Is approximately 300 per hour 

In some applications this inspection 
rate is adequate. However, in the ma- 
jority. of cases a taster rate is needed 
Chis requirement of higher inspection 
rates necessitated the development of a 
high-speed electronic scanning system 

The new system. known as TVX. util- 
izes an X-ray sensitive television camera 
tube. Here the complete X-ray image of 
the material to be inspected is project- 
ed on the face of the special pickup 
tube This received image is converted 
to an electrical charge pattern which is 
then scanned by an electronic beam and 
made available for viewing. Fig. 3. or 
the case of an automatic system. used t 
eject the defective object Such a com- 
pletely automatic system. while still i: 
the development il stage promises to he 
of inestimable value in the automati: 
quality control of complex .assemblies 
and processes. 

Future Trends: The 


widespread use of penetrating radiation 


increasing 
is due largely to the demands of cor 
tinuous flow processes for a high-spee: 
noncontacting. accurate and above al 
nondestructive control instrument. The 
applications cited are merely the first 
attempts of the industry to satisfy these 
In the field of 


nergy X-ray generator-detector svsten 


needs gaging. the low 
is invading fields which have been ex 
clusively dominated by the beta emit 
ting isotopes. The advantages of control 
which 


lable quality of radiation 


inherent in the X-ray generator is a 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


cided factor in favor of such systems 
How far this trend continues depends 
on the ability to instrument to the toler 
ances required 

The availability of the X-ray scanning 
transducer opens up vast new fields for 
the complete automatic inspection of 
products which, due to their complex 
nature, required the interpretatior 
available only to the human eye-brair 
combination. The limitation of such ap 
plications is only that of the ingenuity 
of the designer 

It is in the fields of material analvsis 
both as to structure and elemental con 
tent that 


maximum value. One of the largest 


penetrating radiation is ot 


problems existing in the process indus 
try today is that of accurately and ra 
pidly measuring these properties of 


material 


The Tool Engineer 





tech digests 


Requirements of a 
Precision Grinding Wheel 
Power Package 


By W. E. Happel 

Asst. Chief Engineer 

Ihe Landis Tool Co. 
Waynesboro, Pa. 


Power for precision grinding wheels 
is being supplied by power packages to 
in ever-increasing extent Iwo factors 
have accelerated this trend: first, pres- 
sure trom important segments ot in- 
dusiry tor wider applic ition of the pac 2 
ige concept of machine tool construc 
tion and, second, industry-wide recog 
nition that the complex requirements 
of wheel drives are better satisfied by 
integrated design 

Electrical manufacturers have re- 
sponded to this demand by marketing a 
power packs For the 


wide array oft 
grinding machine builder, appraisal and 
choie 1s complicated by i somewhat 
strange vacillation in customer prefet 
nce 

One electrical manufacturer, aware 
of this divergence, decided to re-exam- 
ine the problems associated with preci- 
sion grinder wheel power After dis- 


hanical and electrical 


cussing the me 
problems related to virtrified wheels in 
diameters from 30 to 42 inches, it was 
agreed that features of grinding ma- 
chine power packs should include 
» 60 hy 
power source 
enciosure 
o auxiliary cooling 
dimensions 
available 
equipment 
6. Precision dynami 
Adjustable speed 
8. Rheostat speed adjustment 
9. 142 to 1 or 2 to 1 speed range 
1 Approximately 1200 to 1800 rpn 
l Constant horsepowet 
12. Limited starting torque 
13. Good electrical efhiciency at 
14 Automatic 
IS. Absolute 
Irie nt 
16. Magnetic cont 
17. Maximum floor 


ove rspeed salety 


minimum 


These features reflect the opinion of 
andis engineers There is no intent to 
present them as representing the think- 
ing of any machine tool manufacturer 
We do, however. stand by our convic- 
tion that the requirements as_ stated 


ire adequate 
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Dip Brazing of Magnesium 
Possible, Practical and 
Efficient 


By Wm. J. Graves 


Engineering Dept. 
Dalmo Victor Co. 


Dip brazing is a method of 
metallic pal submerg ng 
molten flux bath whose temperature 
below the melting point of the parts te 


be joined but above the melting point 


of the brazing or filler alloy 


Four factors must be considered in 


the design of a magnesium dip brazing 


nxture: 


Mass of fixtures sh 
nimum size 

Flux drainage 

ture design tl 

plete drainage ol 

from the assembly ar 

Corrosive action of 

salts, under certain 
rhiy corrosive 

Thermal expansion between the 

pansion of the magnesium parts ar 
steel fixtures must 








What Makes 


DIFFE 


Used on Vertical Turret 
Lathes 


Holds Thin Wall Parts 
vi dale] e) am BIT) celadieln 


['wo rubber tubes can be inflated or deflated quickly 
Inflating upper tube forces piston downward, moving 
jaws toward center for external chucking 
lower tube reverses action for internal chucking. Tubes 
hold air pressure for several weeks. No 


air source needed during work cyck 


termine pressure. Air gun attaches to valves for infla- 
tion or deflation. Holding forces up to 100,000 Ibs. on 
100 P.S.I. supply. Turns entire O.D., or bores entire 


I.D. on same chucking 





Write for 

Bulletin No. 23 for 
full description and 
technical details. 








Inflation of 


connection to 


Air gauges de- 


SELF- 
CENTERING 
“CYL-CHUCKS” 


For second operation 
chucking on finished 
or semi-finished 
surfaces. Wrap-around 


or exhaust 


jaws hold part 
concentric within .001 


for boring or turning 


COMPENSATING 
“CYL-CHUCKS” 


For first operation work 
Intermediate jaws 

and hardened inserts 
produce up to 

12 equalized pressure 
points to hold rough 
castings and forgings 


while boring or tur 


PEEDGRIP CHUCK 


Division of ERNEST, HOLDEMAN & CO 


Elkhart, Indiana 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-159 





This valve 


gets a leak-proof seal 
from a 


Blanchard Surface Grinder 


“The Blanchard Surface Grinder is one of the most 
important improvements in our modernization program.” 
This report comes from the Commercial Refrigeration 
Division of Bendix-Westinghouse Automotive Air Brake 
Company —makers of power and condensing units 

for refrigeration equipment. 


The Blanchard No.18 Surface Grinder putsa surface of 5 micro inches or better on Bendix-Westinghouse valves at the rate of 75 pieces an hour. 


A Blanchard Model 18 Surface Grinder is used to finish 
grind valve plates used in Bendix-Westinghouse electric 
refrigeration compressors. They say: “This operation is 
very important, because —with a surface finish of five micro 
inches or better —we get a perfect seal on our gaskets 
and valves, eliminating the possibility of leakage.” 

Is there room for improvement in your surface 


grinding? For best results. 


PUT IT ON THE (TEQIHILGID) ote: ory0m free com of ark dane on 


Blanchard,” fifth edition, and “The Art of Blanchard 
Surface Grinding,” fourth edition. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-160 The Tool Engineer 








< e tips 2 


é: hot drill steel? 

“= When shoulaié eit pis be used? 

What speeds and feeds bs , | arbide tools? 

Why is 1%” the langest stock drill gener Mfurnished? 

How much added production cl be expected from tarbide tools? 
a 


ly hundreds of other im ant fips Ghavailability, selection, care and 
pide tools are included im 


i 





“They don't make them like they used to”. They sure don't, 
they were good — wonderful — for their day and some 
of them are still running — like they used to 


SS S> 
= 


Hie 


\ 


but — With modern design and per- 
formance who would prefer an 
antique to this model? Yet many 

a shop is running today with 
yesterday's tooling. 


Are you trying to turn out products to today’s 
specifications with yesterday's tooling? Have you die heads 
10-20-30 years old that are “as good as new"? 
Better let a Geometric man go over your 
threading operations and show you how New Geometrics can 
improve your threading and lower costs too! 


CALL YOUR GEOMETRIC DISTRIBUTOR TODAY 


GEOMETRIC vad HORTON NEW HAVEN 15, CONNECTICUT 





Eere’s the work-horse 


for many a carbonitriding job 


This furnace hos complete automatic cycle 
and quench control. 


This is the most widely-used carbonitriding furnace of all. Day in and 
day out production of tons and tons of work has proved this furnace’s 
ability to increase production quality and volume and reduce costs. It 
is a versatile furnace, too, not only for carbonitriding but for other uses, 
carburizing,annealing, carbon restoration and many hardening applications. 


This type of furnace is available for both manual and automatic 
operation. It can be equipped either with Lindberg’s efficient new 
vertical radiant tubes for fuel-firing or for electric heating with 
Lindberg’s revolutionary new CORRTHERM element. 


Versatile as this furnace is, we don’t claim it is the best solution to every 
carbonitriding problem. But, whatever your need may be, talk it 

over with Lindberg. Our engineers, as they have done in so many 
instances, will recommend a sound answer—design it, build it, even 
field-install it if you wish. Just get in touch with the Lindberg plant or 
the Lindberg Field Representative in your locality. Lindberg 
Engineering Company, 2447 West Hubbard St., Chicago 12, Illinois. 

a €) & Los Angeles Plant: 11937 S. Regentview Ave., at Downey, California. 
— 


BERG 


heat for industry 
Ree 
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INCREASE PROFITS The experience of The National Supply Company, 


Toledo, Ohio, manufacturers of oil field machinery, as 
related by Mr. Owen U. Trumbull, Tool Engineer, can 
by be applied to improve your profit picture. 


with 
BULLARD 


HYDRA-FEED 


» 
~ 


Their BULLARD HYDRA-FEED TRACER LATHE .. . 


*% Replaced four machines previously used 


% Reduced machining operations from ten to four 
* Held work to closer tolerances 
%* Decreased spoilage 


* Simplitied tooling and set-up 


These are all factors that have a direct bearing on profits 
Rememboy . 


10 cys @ 094 
The BULLARD COMPANY "4m cating may 


Bridgeport 9, Connecticut "8 byyppy 





OM a Power-Full Idea in 
High Pressure ne Cylinders 


Series TH 
0 M Heavy Duty Hydraulic Cylinders 2000 PSI Shock Loads 3000 PSI Non-shock Loads Meet JIC Standards 


Tested, tried and proved powerful components in 
today’s fast-moving automation picture, these rug- 
gedly constructed O-M Heavy-duty Hydraulic Cylin- 
ders breeze through heavy work loads, withstand 
shocks and strains, and provide smooth, dependable 
power for a wide range of pressures and operating 
conditions. 


Important design and 
construction features: 


1. Head Seal—“‘O” Ring with leather back-up 
washer assures positive seal between head and 
tube. 

2. Heads confine tubing O.D. to prevent breathing 
and thereby provide additional insurance against 
leakage under the most severe conditions. 

3. Heads are counterbored to pilot in accurately 
honed tubing to assure perfect alignment. 

4. Multiple lip, self-compensating, Vee type rod 
gland packing. 

5. Step-cut ring type pistons are standard, but 
Vee type pistons are available for holding appli- 
cation. 

6. Rod gland cartridge is removable for easy 
maintenance. 
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O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders are available in full range of sizes (14%" to 8” 
bores) with standard and heavy duty piston rods. 


Mail Coupon TODAY for Bulletin 105 showing 
descriptive drawings of cylinders, mounting accesso- 
ries and capacity chart. 


ORTMAN- MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 


[] Have representative call 
[] Send Bulletin 105 


Name Position 
Company 
Address 











City. Zone State 
ee 
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E CUSHIO 


Offer 4-Point SUPERIORITY 
Over Springs, Rubber Bumpers 


Adiantable com- 
pression provides 
ideal blank hold- 


ing pressure. 


Bronze bearing 
surfaces give 
maximum _ stabil- 
ity 
3 

Constant pressure 
assures equal 
loading at start 
and finish of 


draw 


4 Full Universal Pneumatic Die Cushion 


Simple mounting, either bolster or press bed. More stable installation 
possible due to method of suspension 


Write For Catalog F-44-A 


Dayton RoGers 
c Masapae (04 C4 ee 


VOR fran Y 
/ , 
MINNEAPOLIS 7R, MINNESOTA 


USE READER SERVICE CARD; INDICATE A-7-166-1 





ACCURACY 
0002 T.LR. 


.0002 T.1.R. or less at Spindle Nose, .0005 T.1.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 PM MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & $ Tapered 
Spindle Standard 
Equipment. No. 12 
B & S or No. 5 Morse 
Available at 
Slight Extra Cost. 








Extra Capacity with 


COLLET 
hal 


CHUCKS 


Automatic adjustment speeds 

SPEED, up production in multiple op- 

ACCURACY, erations with push-out type 

ECONOMY HALL COLLET CHUCKS. Full 

spindle capacity or over. 

Tremendous grip over 

or under stock size. 

Without adjust- 

ments. Shortest 

overhang. All grip 

..no slip. No bear- 

ings...no heat or lost 

power. Instant release 

without stopping lathe. 

SATISFACTION GUARANTEED! 

Made in Three Sizes to Fit Your Requirements: 

Model A...1” (max. capacity 1-1/16”) 
Model B...2” (max. capacity 2-1/16”) 
Model C...3” (max. capacity 3%”) 


Write today for illustrated catalog and price list — 


HALL MANUFACTURING COMPANY 
622 TULAROSA DRIVE, LOS ANGELES 26, CALIFORNIA 


USE KEAVERK SERVICE CARD; INDICATE A-7-166-2 
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Clip ad to your letterhead and send for Literature 


K. O. Lee Company, Aberdeen, S. D. 
USE READER SERVICE CARU; INDICATE A-?-160-5 
“HAVE You 





CHECKED YO YOUR 
gene 


COSTS LATELY 7 
ee = 


A Swerance * = 
CARBIDE ECONO-SINK 
WILL GIVE YOu — = 
@ INCREASED AccuRACY — 


@ MORE PRODUCTION 
@SMOoTHER SEATS «4 


@ LONGER CONSISTENCY 
oF row 1On 


@ LESS DOWN-TIME 
@ AND A COMPLIMENT 
FROM THE BOSS 
FOR SUGGESTING 
THE CHANGE 


ty’ pee 


¢ atch 


tomate 

pesie 

as. 

ani 4: 
S om Crate oms> Le 
geurt , 
Sold AS 
Wita THE new Sorarance cansive ECONO-SINK 
YOU GAIN ALL THE ADVANTAGES OF CARBIDE 
TOOLING -AND AT LESS COST per Gounlarsunk Hole 


Ask for Infermatim, & Prices Today / 


Severance TOOL 'NDUSTRIES INC. 


728 lowa Avenue, Saginaw, Michigan TUBE END DEBURRING 


CUTTERS 


Ask for a Severance catalog today! 
USE READER SERVICE CARD; INDICATE A-7-166-4 
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18” PLA-CHEK 


get 
accurate 
surface plate 
inspections 


in \ the time 


Lhtet ttt tetattet=tetetet-t | —= | gin 


MICROMETER THIMBLE 
is graduated to .0001” 
and provides dimen- 
sions between 1” steps 
on measuring bar. Meas- 
uring bor can be ad- 
justed to enable the user 
to take readings up or 
down relative to a cen- 
ter line or other reference 
line on the work. 


- 
, 
- 
— 


PRR 
z “ 


~— 
7 ? . « - 
-\=|3\—) = 


accurate to .00005”’ 
throughout the 18’ range 


That's right! Just 10 seconds to set this NEW 18” 
PLA-CHEK GAGE .. . and you are ready to start 
your inspections. In hundreds of installations on Cadillac PLA-CHEK GAGES are 
innumerable jobs PLA-CHEK GAGES are daily proving available in a complete range 
their time-saving and money-saving advantages. Ex- of sizes: 6”, 12”, 18", 24”, 36”, 
tremely easy to operate—no auxiliary gage blocks and 48” models. Precision-made 
are necessary—this PLA-CHEK 18” model guarantees risers, increasing the range of 
accuracy to fifty millionths through its entire range. COGD SHEE, GH GES cremate. 
The measuring bar is made of deep-frozen, strain-free 

alloy steel. Because it is of one-piece construction the 

steps cannot change or separate with age. Since it is 

not necessary to touch the measuring bar, body heat 

does not affect it. Return the coupon or write TODAY CADILLAC GAGE COMPANY _ 

for literature and complete details. P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information 
on the Cadillac PLA-CHEK Gage line to: 


aes 
. 


Name______ 


Company 


cw Wich meee yw, Bf ai 


P.O. BOX 3806 + DETROIT 5, MICHIGAN 
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hardene 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 












AVOID the —" 


HIGH COST 
and difficulty 

of fabricating 
long, hard 

& straight parts 






by conventional 
methods ... 






{~cround 


60 Case is the result of over ten years of experimental work and ADVANTAGES of 60 Case 


production experience with hardened and ground shafts which 
are a requirement for BALL BUSHINGS, the Linear Ball Bear- 
ing manufactured by Thomson Industries, Inc. 


COST REDUCTION 

HARD BEARING SURFACE 
ACCURATE DIAMETERS 
GROUND FINISH 
STRAIGHT PARTS 
DELIVERY FROM STOCK 
ADDED STRENGTH 
UNIFORM HIGH QUALITY 


The special techniques and equipment that have been developed 
enable high production rates and low handling costs. This permits 
big savings over conventional methods which are plagued with 
erratic warpage, straightening and resultant grinding problems 
Finished 60 Case parts frequently cost less than the scrap losses 
that result from conventional methods 


60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear 


Long lengths of material ranging in diameter from “%” to 4” 
are stocked to enable prompt shipment of 60 Case parts, with or 


without special machining TYPICAL 60 Case PARTS 


Didi fee Dilated ened tices of puee Gendt cogrenenaiee. GUIDE RODS, SHAFTING, ROLLS, TRAVERSE 
RAILS, PISTON RODS, ARBORS, LEADER PINS, 

For emergency needs TIE RODS, KING PINS, AXLES, CONTROL RODS, 

call collect GUIDE POSTS, MANDRELS, BEARING ROLLERS, 


MAnhasset 7-1800 SPINDLES 
THOMSON INDUSTRIES, Inc. 


Dept. C2, Manhasset, New York 









































1. Cures “stick-slip’” or “jumpy table”. When a 
table gets the “shakes’’, especially after it has 
just reversed or when the load is heavy and the 
speed slow, it’s probably suffering from “stick- 
slip”. Remedy—Sunoco Way Lubricant®. Special 
polar compounds in Sunoco Way Lubricant 
form a friction-reducing film that keeps a table 
sliding smoothly under all operating conditions. 


2. Doesnt squeeze out. When you use a heavy oil 
as a way lubricant, you must use a lot of oil to 
maintain a thick enough film. But, heavy oil 
squeezes out if the table sits in one position very 
long. You have a tough time getting the table mov- 
ing again. Protected by the tenacious thin film 
formed by Sunoco Way Lubricant, the machine 


_ can be idle for a week and it will start easily. 


WHY SUNOCO WAY LUBRICANT CAN HELP 
CURE YOUR MACHINING PROBLEMS 


3. Protects expensive ways. Badly scored or 
pitted ways, caused by inadequate way lubrica- 
tion, result in lost production and expensive re- 
pairs. The high film strength of Sunoco Way 
Lubricant eliminates the danger of metal-to- 
metal contact, the chief cause of scoring and 
way wear. Excellent metal-wetting and non-cor- 
rosive properties eliminate rusting and pitting. 





For the lubrication of slides 
and ways on this moechine 


we recommend the use of 


SUNOCO WAY LUBRICANT 


@ product of 


SUN OIL COMPANY 





4. Approved by more than 55 machine-tool 
builders. Every major machine-tool builder has 
tested Sunoco Way Lubricant. It is always ap- 
proved. In fact, to assure maximum efficiency of 
their product, many manufacturers ship a supply 
of Sunoco Way Lubricant with each machine. 
We'll be glad to send you the list of manufac- 
turers who have approved Sunoce Way Lubricant. 


For more information, see your Sun Representative, or write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. TE-7 


<< NOCO=er 
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INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 
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Ate you STUMPED 


FOR THE RIGHT 
TOGGLE CLAMP ?... 


Got a tough work-holding job that’s 
bothering you . . . one which needs quick- 
acting and powerful clamping? 

It’s 100 to 1 you'll find the answer among 
120 standard DE-STA-CO Toggle Clamps 
and scores of spindle accessories. 

Even more! Our engineers will give 

you suggestions if you send a 

print or rough sketch. 

And there’s a DE-STA-CO 

Stocking Distributor nearby. 


Our 40-page DE-STA-CO 
Catalog is yours for a 
postcard or letter 


4 TYPICAL 
<A> CLAMPS 


MODEL 810 


MODEL 463 


MODEL 616 


DETROIT STAMPING COMPANY 


Manufacturer of America’s FIRST Line of TOGGLE CLAMPS 


328 Midland Avenue 
THY. 


Detroit 3, Michigan 


TOGGLE 
CLAMPS 


USE READER SERVICE CARD; INDICATE A-7-170-1 


DYKEM 
STEEL BLUE . 
: Popular package is 


8-oz. can fitted with 


a making Dies and “ Bakelite cap holding 
. soft-hair brush for ap- 
plying right at bench 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
ace uracy 


Templates 


Write for sample 
on company letterhead 
THE DYKEM COMPANY 
2303D North lith St. «+ St. Lovis 6, Me. 
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WAY GUARDS 


@KEEP WAYS CLEAN 
@SAVE THE MACHINE 
@SAVE THE MAN 


Made by experienced men 
to fit your needs. 


MADE OF 
OIL RESISTANT 
COATED FABRIC 


HIGH ABRASION 
TEST 


WRITE FOR DETAILS 


MCWILLIAMS STREET 
CAN-PRO Qyrotation FOND DU LAC, WISCONSIN 
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Fluorescent Lighting Helps the 
DAZOR 


FLOATING 


MAGNIFIER 
Step Up Accuracy and Speed 


In Toolmeking + Diemaking « Machining +» Assembly 
Inspection + Testing + Plant Laboratory Work 
Engineering + Drafting + First Aid 


Sharp, 3-diopter magnification has a big extra in this Dazor— 
built-in, directed lighting from three TS 6-watt fluorescent tubes. 
Double-convex lens, 5” in diameter, stays exactly where placed 
by user for fast, comfortable seeing. Universal model shown. 
Same Floating-Arm convenience in popular Desk and Pedestal 
models. Call your Dazor distributor. Dazor Manufacturing Corp., 
St. Louis 10, Mo. 


... Makers of 


PAzZoR FLOATING LAMp, 


USE READER SERVICE CARD; INDICATE A-7-170-4 
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CACENLEE 























=, 
GRE. NLEE 


~ 


<G) 


~AIR-FEED » 
AUTOMATIC 


Permits Greater 
Job Versatility 


Easily Adapted to 
Multiple Feedouts 


Provides Longer 
Stock Feedout 


Eliminates 
Stock Scoring 


Reduces Stock Reel 
Noise 


Eliminates 
Stock Pushers 


Be 
i? 
. 
® 
4 
© 


Eliminates 
Feedout Cams 


a 


Write today for Catalog A-405, or 
better still, have the Greenlee man 
call and show you the way to more 
profitable production with this 


air-feed automatic bar machine. ‘GREENLEE BROS. & CO.| 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 
@ Multiple-Spindle Drilling and Tapping Machines 1987 MASON AVE. | 


° Transfer-Type Processing Machines i —_. Rockford, Illinois 
@ Six and Four-Spindle Automatic Bar Machines | 


e@ Hydro-Borer Precision Boring Machines ( 
t ; - = . - ~ ~ =< =! 
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All “Special” Tools illustrated use Standard Kendex 
inserts, chipbreakers, clamps, shims and screws — sim- 
plifies stocking and reduces investment in inventories. 


The tougher the competition 
the BETTER the reasons for tooling-up with KENDEX* 


When you have to cut costs to the bone on every 
machining operation . . . that’s when Kendex tooling 
can do the most for you. 

In many shops, Kendex has doubled or tripled output 
per hour in addition to effecting great savings in 
machine downtime and through the elimination of 
costly regrinding . . . all adding up to tremendous 
savings per finished piece. 

Kendex Tooling also eliminates costly chipbreaker 
grinding and the time-loss of tool repositioning after 
indexing. Kendex greatly reduces tool inventories as 
several standard types and sizes of inserts and solid 
Kennametal chipbreakers will service dozens of opera- 
tions. The Kendex inventory involves only a fraction 
of the investment required to stock ordinary tools for 
the same operations. 

Then, if you are adapting standard tools to special- 


*Trademark 


P< 2 <a 
=m Ff ¢ ——=2 > 
eee ——3 ae 
MINING, METAL AND WOODWORKING TOOLS 
=e a ‘Sieegye, AIS. 
WEAR AND HEAT-RESISTANT PARTS 
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ized jobs, by all means investigate how easy it is to 
apply the Kendex principle to the special tooling you 
really need. Illustrated are a few of many special 
Kendex tools that are speeding production and squeez- 
ing profits out of close-margin jobs. 

And don’t forget—Kennametal Tooling Service pro- 
vides you not only the finest in tools, but the coopera- 
tion of a Kennametal Service Man, who will work with 
your personnel in selecting, designing, and applying the 
proper tool for your tough operations. If desired, he 
can conduct “‘on the job” instruction for your operators. 

More competitive times are a threat to the weak— 
but a challenge to the strong! Why not call in one of 
our representatives and find out the many ways to 
reduce machining costs per unit. Just get in touch with 
your nearest Kennametal office or write KENNAMETAL 


Inc., Latrobe, Pennsylvania. 
aia 


O @€ @s 
ABRASION, CORROSION-RESISTANT PARTS 
«2 — oa) — = = 
0 & “a ~)_ 
PERCUSSION AND IMPACT PARTS 
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|Your DeALL Store| 


} 


TH 
TYPICAL DoALL STORE 


A. 
Ju CHO) a 
; ng lhe Family 


p Fine * 
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MODE, DH-612 


Tailored to Fit 
the Operator for Easier, 
More Productive Work 


NEW-DESIGN VERTICAL FEED HANDWHEEL 
in easy-to-reach, safe position 


ADJUSTABLE MACHINE OPERATING 
HEIGHT 


SMOOTH TABLE ACTION—manual traverse 
through timing belt drive (hydraulic drive 
optional) 


RIGHT- or LEFT-HAND TABLE DRIVE—hand- 
wheel position instantly interchangeable 


VERTICAL HANDWHEEL graduated in tenths 
(Zero Slip Rings optional) 


SADDLE LOCK for form and plunge grinding 


1 H.P. MOTORIZED SUPER PRECISION 
SPINDLE with anti-friction bearings 


) KNEE-RECESSED cabinet base 


““Human Engineering”’ guided DoALL engineers in the 
design of this new surface grinder. Low in cost yet 
superior in accuracy, it is manufactured to set com- 
pletely new performance standards in a hand-operated 
surface grinder. 


Every design feature and control function was care- 
fully considered for the operator’s convenience. Now 
the most exacting work may be turned out with least 
operator fatigue. With tolerances closer than ever be- 
fore, this assures users of the Model DH-612 a definite 
competitive advantage. 


amen ili 
Find 
in The 
“Yellow Pages’ 


{e 


_ 


ISISA 


Machines ond Bodes Sertece Gromders 


DoALL Announces... 


a NEW Super Precision 


Hand-Operated 


SURFACE GRINDER 


Standard machine includes not only the exclusive 
features above, but also telescoping dust guards and 
one-shot lubrication system to table, saddle, column 
ways, elevating screw, gears and bearings. A full range 
of optional accessories is available including ‘‘Cool 
Grinding’’ through-the-wheel mist coolant system. 
Table travel is 7” x 13"; work height, 0 to 1234”; vertical 
feed to .0001" and crossfeed with vernier to .0002’. 


In ease of operation, accuracy, power and complete- 
ness, there is no finer grinder. Full details are at your 
DoALL Store—or write... 


THE DoALL COMPANY, Des Piaines, Illinois 


Power teow: 


MEASURING 


MACHINE TOOLS ccccccceccceeee CUTTING TOOLS coseceececessee INSTRUMENTS seseseeeceee IN STOCK 





You can get these same high quality cut ends. 
And in just seconds each! Nothing cuts as fast, 
nothing cuts as clean as Wallace Cut-Machining. 


tm WALLACE Modular 


3 sizes... 16’ —18"—20”... 
cut to 6” O.D. capacity. 


Also machines for plate or pipe 
to 30” and specials. 


WRITE for free 
44-page book. 


Phone COLLECT for 
quick information: 
BUckingham 1-7000 


Answers to Hundreds of 
Bending or Cutting Problems 


As shop operators or engineers, you can solve 
problems quickly with “A MANUAL OF PROC- 
ESSES for the Cold Bending of Metals and Abra- 
sive Cut-Machining of Metals.” 

200 pages, 148 pictures. 

You'll find clear, concise answers to: Why 
bends wrinkle? Why some bends break? What 
makes burrs in abrasive cutting? Why abrasive 
wheels break at times? Which wheel is the right 
wheel? How fast can steel be cut? And hundreds 
of other shop questions. 

Don’t be a “head scratcher.” Have the answers 
at your fingertips. 


Only $3.00 (plus 30c postage). 
You save postage by sending cash with order. 


ORDER SEVERAL TODAY 
BEST INVESTMENT YOU CAN MAKE 








end OVERSIZE & 
BELL-MOUTHED 


When tapping and reaming, it is oa 
simple matter to avoid oversize and 
bell-mouthed holes. In fact, all that 
you have to do is change over to 
Ziegler Tool Holders. 

The Ziegler is so designed that it auto- 
matically corrects inaccuracies up te 
1/16” on the diameter in the align- 
ment of the work with the spindle. 
This means that, even though the set- 
up may be 1/16” from being perfect, 
the machine will still turn out perfect 
work. If you have been suffering 
spoilage losses from oversize and bell- 
mouthed holes, try the Ziegler holder 
and sec how it will solve your prob- 
lem. 

PROMPT DELIVERY 


Write For Catalog 


W.M. ZIEGLER roor co 


roller drive floating tool-holders 
13566 Auburn * Detroit 23, Michigan 





USE READER SERVICE CARD; INDICATE A-7-174-2 











WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Street @ Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-7-174-1 











TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 139. 
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Ultra High Precision 
Fine Pitch 


| 


MASTER SPUR GEARS 
EEL tom stock 


0002 Maximum Composite Error 
20 Pitch and Finer 
14-1/2° and 20° Pressure Angles 
Hardened and Ground Tool Steel 
Quick Delivery on Non-stock Items 


INVO SPLINE, INC. 


2363 E. NINE MILE ROAD HAZEL PARK, MICHIGAN 
PHONE: SLOCUM 7-8840 
USE READER SERVICE CARD; INDICATE A-7-175-1 











MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 


The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures . . . accurate work 
maintained, resulting in less 
down-time, fewer lost man- 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 
bushings. Get the full story: 


Write for information and PATENTED 


price list, ask for Catalog No. 1. Tungsten carbide rings at the points of 
42 wear: 2 Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 
EST. 


W. F. MEYERS CO, INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-7-175-2 
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this tube end 
just left the 
Patented 


WALLACE 
Combination 
Cutting and 
Deburring 
Machine! 


Cuts like this in seconds! 


. . and you can do it in your own shop 
for lowest ultimate cost. 


@ WRITE for our FREE 44-pg. Wallace Cut-Machining 
book on cutting machines. 8 types — “tubes to plates.” 


Looking for answers 7 
Youll find them here. 
1958 Edition of ‘“‘A MANUAL OF PROCESSES” 


Cutting and bending. 200 pages — 148 illustrations. 
Answers thousands of troublesome shop questions. 
$3.00 plus 30¢ mailing cost. Send cash and save 
30¢ postage. 


ORDER YOURS TODAY! 


WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Street e@ Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-7-175-3 

















Station Type Machine Having 
27 Stations, 139 Spindles for 
Processing a V Type Avtomo- 
bile Motor Cylinder Block. 


a. 
Dy An a 
ae Pag 
i 


 - station type machines 


PROGRESSIVE PRODUCTION... 


With the Station Type Machine, Footburt continues to provide the 


most modern developments in production machinery. 


Drilling, reaming, tapping, milling, checking and testing may be com- 
bined in one station type machine, and units may be mounted at 
any angle. 


Installations of Footburt Station Type Machines have been made in 
many leading automotive plants, in some case handling the major 
ENGINEERED machining on the block and head components. 


FOR THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 
PRODUCTION Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


| FOOTBURT | 


MACH IN E TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-176 The Tool Engineer 











with thousands 
of perfectly 
drilled holes 


inside and out 


Clean, concentric holes 
without burrs...put there by 


NEW YORK TWIST DRILLS 


Capable of carrying a nuclear warhead that can knock out an entire 
aerial fleet with a single blast, Nike-Hercules is an advanced Army 
Ordnance surface-to-air missile produced by an Army-industry team 
that includes our long standing customers Western Electric Company 
— Bell Telephone Laboratories and Douglas Aircraft Company. 


In the ‘“‘hole” production of these powerful weapons they find NEW iin ii St ait a 
YoRK TWIST DRILLS bite clean and fast into today’s tougher alloys. miselle ang aircraft manutactar 
tris ante acroge ¢ ‘ne » make aan ' : @ are aircr ension dritls, stack 
Industrial plants ac ross the continent who make equipment in just drills and drilig for stainless stee!, 
about every category like the rugged qualities and accurate perform- 75 ST aluminum, titanium, incone! X 
anon af im ’ ; ile —. ; sere find ft} en? t least and other tough materials. We also 
ance of NEW YORK drills and many users find they save at lea feature Types A, B and C drills made 
20% on cost at the same time. If you have a drilling problem involv ng to National Aircraft Standards 
difficult alloys or unusual specifications, let us know about it. We'll specifications. 


be glad to discuss it with you and make recommendations. 








uN NEW YORK TWIST DRILL COMPANY, INC. 


Eastern Headquarters: 278 Lafayette Street, New York 12, N. Y. 
Midwest Headquarters: 30A North Clinton Street, Chicago 6, Ill. 
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MAYLINE 





MAYLINE 





cae Outstanding 
Drafting Room 
Furniture! 


Make sure you check with Mayline before you buy drafting 
room furniture and equipment. You will be so pleased with 
both the products and the prices that you will insist on Mayline 


for your source 


Design and Tool engineers spoke highly of the equipment they 
saw displayed at their recent shows. For a description of prod- 
ucts and prices applying, see your local dealer, or write directly 
to the factory 


MAYLINE COMPANY 
611 No. Commerce St. 


Sheboygan, Wisconsin 





MAYLINE 





INIIAVA 








USE READER SERVICE CARD; INDICATE A-7-178-1 





Features Found Ouly In Highest Priced R 
6 Finger-Tip Clutching 
& Automatic Drill Ejector 
& Push Button Elevotion 
W Centrolized Contr 
Refer to Sweet's Madbone Too! F 4] VE) for our catalog 
Send for Brochure of Veet’s 16 Points of superiority and name of nearest decler, who will 
arrange octuc!l demonstration of the Veet Radial in your plont, without obligation 


Hardened Column & Woy Insert 
& Automotic Depth Control! 

& Timken Beoring Column & Spindle 
Head Glides on Ball Beoring Roller 


me sy Weel /NDUSTRIES ast vetroit, mic 


USE READER SERVICE CARD; INDICATE A-7-178-2 


JIG AND FIXTURE 
COMPONENTS 
LATCH BOLTS 
CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
QUARTER TURN SCREWS 
SHOULDER SCREWS 
JIG FEET (3 TYPES) 
SPHERICAL WASHERS 
FIXTURE KEYS 
KNURLED HEAD SCREWS 
TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 
T-NUT & STUD SETS 
STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 
STEP TYPE) 
+ 
CATALOG INCLUDES 
TRACING TEMPLATES 


MotTwestera Gs 


122 HOLLIER AVE., DAYTON 3, OHIO 
USE READER SERVICE CARD; INDICATE A-7-178-3 








40-TON DOUBLE CRANK 0.8.1. 
OUSSELL E 
WITH NEW 
ELECTRICALLY 
CONTROLLED 


EA aie ciutcH 


@ “Plug-in” foot and 
hand controls. 


oat ‘s) ? Samm 


@ Single stroke, continu- 
ous and jog selector. 
@ Low air consumption. 
@ Large die area. 
e@ Roller bearing 
No. 4B flywheel. 


ROUSSELLE PRESS 


e@ Bronze main and 
crank bearings. 


N o 4 
PRESSES 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET e CHICAGO 20, ILLINOIS 


ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 
THROUGH LEADING MACHINERY DEALERS 
USE READER SERVICE CARD; INDICATE A-7-178-4 
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THOMPSON handles the toughest 
production jobs... fast and accurately... 


with 
THE VERTICAL 
SPINDLE 
SURFACE 
GRINDER 


Featuring 
Automatic Grinding 
and Fixture Cycles 


Shown above is the latest Thompson vertical 
spindle machine grinding the diesel engine 
cylinder blocks of a leading truck manufac- 
turer. To meet the demand for fast, continuous 
production, both the fixture and grinding 


constant accuracy is controlled throughout the 
grinding cycle. The operator merely sets 
wheel contact with the work and automatic 
operation begins. 


cycles are automatic and are interlocked to 
prevent accident. A separate hydraulic power 
source operates the single place fixture which 
locates the cylinder block on the main bear- 
ing holes. 


Since any variations in stock removal would 


Thompson vertical spindle surface grinders 
are made in various types and sizes to meet 
all job requirements. All machines of 40 
inches and up in work length are equipped 
with the Hydra-Cool Hydraulic System*—the 
exclusive Thompson feature that eliminates all 
heat distortion throughout the machine. 


affect the compression ratio of the engines, 
*Pat. Applied For 
MACHINE CYCLE (Total Stock Removal .010’’) 


o> fo & CYCLE Il 


~ Repeat Cycle | 


Stock 
Removal 


——  —. - ——— : SURFACE 


CYCLE I GRINDERS 


D Load work piece into fixture @ Spark out to final size with 
and start table cycle. table moving to start posi- 
* @® Manually lower grinding * tion, 
wheel to contact work piece. ® Manually elevate grinding 
® Automatic downfeed of wheel to starting position 
wheel occurs at each table and release work piece in 
reverse to remove .010” fixture. 
stock, 





THE THOMPSON GRINDER CO. 
SPRINGFIELD, OHIO 


@ Table automatically stops. “Keep 


*Can be furnished as automatic functions. in mind for that daily grind’ 
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NEW UNBRAKO socket cap screws with pHa" 


have design features that provide higher reliability in all 
sizes by increasing usable fastener strength as much as 134% 


“pHd stands for "proper head design"—a factor in 
higher product reliability 


ADVANTAGES OF THE NEW UNBRAKO pHd SOCKET CAP SCREWS 


e Heads are designed to carry greater a major factor in lengthening the 
loads. Diameters have been in- fatigue life of threaded fasteners. 


creased without changing heights. Fewer loosened threaded fasteners 


under shock or vibration 
Miniaturization. Space and weight- 


saving design through use of smaller Elimination of washers under the 
diameter or fewer screws. The 170,000- heads of cap screws in many applica- 
190,000 psi of these fasteners can be tions where they are used to increase 
used to greater advantage. the effective bearing area 

: Minimization of effects of oversized 
Reduction of fatigue failures. pHd holes on the head-bearing area and 
allows consistently higher preloading, resulting increase in holding power. 


The bearing area surface of the new UNBRAKO pHd, enlarged to hold the 
bearing stress to 80°; of the axial tensile load on the screw, increases the 
holding power of the screw by as much as 244 times. The head diameter 
increase, a maximum of 17°; in the larger sizes, increases usable fastener 
strength as much as 134°,;. This means greater clamping force and longer 
fastener life under dynamic loads in tension applications. The head diameters, 
enlarged on 6, 7A. 6. %. 34. % and | in. body diameters, also prevent 
the screw head from indenting the material being assembled—a fault that 
normally reduces, and sometimes even dissipates, the vital preload or tensile 
stretch that keeps the screw tight and prevents fatigue failures. The larger 
head diameter also provides room for a bigger wrenching socket where 
required and this, in turn, makes tightening to designed preload easier and 
more certain. 


The new UNBRAKO pHd socket cap screws are now available through 
authorized industrial distributors at no increase in prices. Specify them when 
ordering. Also available with Nylok? self-locking feature. For technical data 
and specifications, send for Bulletin 2406. Unbrako Socket Screw Division, 
STANDARD PRESSED STEEL Co., Jenkintown 37, Pa. 


ILLUSTRATION COMPARES NEW UNBRAKO 
pHd cap screw (left) with same size screw of ordi- COMPARISON OF UNBRAKO pHd AND CONVENTIONAL DESIGN 
nary design. The larger head of the UNBRAKO 
pHd can carry much greater loads without indent- 
ing into the bolted material. This means greater 
clamping force and longer fastener life under HEAD BEARING LOAD TO TIGHTENING 
dynamic loads. The larger socket in the UNBRAKO DIAMETER AREA INDENT IN incetase TORQUE 

pHd makes possible greater repetitive tightening (in.) (sq. in.) CAST IRON (ib.) 
Old pHd Old pHd Old pHd 


375) .375}| .041 | .041 3,280 

Research at SPS is real 438 468 .047 .072 3,760 

istic, for it faces the fact % 562} .562] .102 | .102 | 8,150 

hi e that industry its always 656} .116 148 9,270 

/ / seeking structural and 4 750} .188 | .188 | 15,000 re 

High Reliability /actor mechanical components R 843 209 247 16 700 18 
Ww creasingly ighe > 

Manders of predictable 875] .937| .203 | 305 | 16,200 51 

performance. By installing SPS high reliability . 1.125] .223 .432 | 17,800 

fasteners in your assemblies, you increase h . 1.312] .254 | .594 | 20,3006 134 ,000 

overall product reliability > 1.500 364 785 29,100 116 10,550 

“High Reliability" is a booklet just published 

by SPS. Write for your copy today. tNormal recommended seating torques for unplated screws, fine threads 


Each size can now be utilized with equal reliability. The bearing stress is consistent from size to size in 
the new UNBRAKO pHd socket cap screws. 











=] 
=x 
a 





E38ERz 


- 





























— 
g 














We also manufact »recision titanium fasteners 
tT_M. Reg. U.S. Pot. Off., The Nylok Corpora ‘ ts ture pr u 


Jenkintown « Pennsyivania 
Hansard Pressed Steel Ge. @ The Cleveland Cap Sc ° 





1 Steel Eauiome Co. National Machine Pr 
St Co SPS Western @ Standco Canad 
; ew Co., ltd 
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NOW... 


a ¥%" shear 
adjustable 

to cut 

full length 
¥,"" plate 
continuously * 





SEE HOW 

RAKE ANGLE OF 
PACIFIC 
HYDRAULIC 
SHEAR 

IS CHANGED 
FOR PERFECT pp ag af 
SHEARING OF 











” 


+ 


14 vert ind the shear will 


= 
ANY THICKNESS igi eRe 
OF METAL — to 60 per minute with 


less twist and bow 
than with any conven- 
tional shear 





Rugged Pacific Hydraulic Shear cuts steel from 20 gauge to 34” plate with 
optimum knife clearance. The knife clearance can be adjusted in 30 
seconds to match plate thickness. Pacific Hydraulic Shear cuts noiselessly 
without shock. Knives last 2 to 3 times longer . . . maintenance down- 
time from blade changing is greatly reduced. Pacific Hydraulic is the 
safest shear. The ram, controlled by a portable foot pedal, can be stopped 
instantly at any point throughout the stroke in an emergency. Pacific Hy- 
draulic cannot be damaged by overload. Independent time studies confirm = Asove. right 
that it will equal or out-produce any mechanical shear. 


* with optimum knife clearance. 





Mfg. by 
PACIFIC INDUSTRIAL MFG. CO. 
848 49th Ave., Oakland, Calif. 
Plants: Ookland, Calif. and Mt. Carmel, Ill 








DISTRIBUTORS 


LOS ANGELES—-Tornquist Machinery Co. * PORTLAND—Portland Machinery Co. © SEATTLE—Buckner Weatherby Co. © SALT LAKE CITY—Todd Machinery 
Co. ¢ DENVER—R. E. Duboc Associates *« HOUSTON—Butcher, Carter G Preston Co. © DALLAS—Machine Tool Associates «© TULSA—Martin Machinery Co. 
e KANSAS CITY, DES MOINES G ST. LOUIS—Moehlenpah Engr. Co. * NEW ORLEANS—Dixie Mill Supply Co. «© NORFOLK—Tidewater Supply Co. ¢ PITTS- 
BURGH—Stee! City Tool G Machinery Co. ¢ CLEVELAND—Wigglesworth Machinery Distributors « INDLANA.—Harry B. Green Machinery Co. « CHICACO— 
The Gute Co. «© MILWAUKEE—The Gute Co. © DETROIT—Taylor-Thompson Machinery Co. © MINNEAPOLIS—The Gute Co. © LOUISVILLE—Harry B. Green 
Machinery Co. © ALBUQUERQUE—R. E. Duboc Associates * WYNNEWOOD, PA.—Edward A. Lynch Machinery Co. © MT. VERNON, N. Y.—William Halpern 
G Co., Inc. © WETHERSFIELD, CONN.—Beise! Machinery Co. © TORONTO—Hercules Presses, Ltd 
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USE THE PERFECT COMBINATION 
For Assured Accuracy 


TE VIN 
SPH | N X Drills from .0016” to .0591” 4 ® 
are stocked in increments of 


HIGH SPEED STEEL  .0004”(.01 mm). From.0610” 
to 1181" in ence of SUPER PRECISION COLLETS 

MICRO-DRILLS 0020” (.05 mm). Left hand 
micro-drills for use on Swiss 

type automatic screw ma- 

chines. Short flute center 

drills. Send for Bulletin “Q’’ 

listing complete line of drills 

or Catalog M listing collets 

as well as full line of instru- 


ment lathes and accessories. Super precision collets for jewelers type lathes. 

Louis Levin & Son, Inc., 3610 Ideal for holding micro-drills or other parts where 

S. Broadway, Los Angeles 7, concentricity is important. Available from stock in 

California. complete range of sizes from .004” (.1 mm) to 
5/16” (8.0 mm) 








oe 
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ACME 
deluxe model - 
solid tungsten 


carbide drill jig 
BUSHING - 
TO OBTAIN FURTHER INFORMATION ABOUT 


WEARS ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
50 TIMES 


LONGER... 
© Made in ol types of A.S.A. standard ENGINEER, USE THE HANDY READERS SERVICE 


@ Made to your special requirements 


TODAY APPEARING IN THE ISSUE OF THE TOOL 


e a with full drill bearing CARD ON PAGE 139, 


Seen en eae 


AME" ACME INDUSTRIAL CO. 


208 N. Laflin St., Chicago 7, Ill 


Please send price information and location 
of my nearest distributor 


Name 


Address 
City 


Se CR AE aT 
SE READER SERVIC 
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i Filmatic @\ (Cy 


Top Performer 

in Centerless Grinding 
Small Parts, 

including Accurate 
Form Work requiring 


Crush Trued Wheels 


CINCINNATI FILMATIC No. 1 Centerless 
Grinding Machine, with Crush Truing Attachment 
and Electro-Hydraulic Automatic Infeed Attach- 
ment. Catalog No. G-703. 


Everyone concerned with quality and costs will be de- 
lighted with the performance of new CINCINNATI FILMATIC 
No. 1 Centerless Grinding Machines. They are built for pre- 
cision infeed and thrufeed work, and can be equipped 
with a variety of production attachments, including crush 
truing. Highlights of design and how they contribute to 
top performance include: 


Exclusive FILMATIC grinding wheel spindle bearings... 
over 99% of these bearings on all CINCINNATI Grinding 
Machines have never required service 


Swivel mounted regulating wheel unit . . . reduces 
* setup time 


Automatic and oil shot lubrication 


Engineered electrical controls . . . enclosed and pro- Crush truing unit, with cover removed. Crushing 
tected from damage and tampering rolls are cartridge mounted for setup conven- 
ience. Motor mounted on the bracket drives the 
rolls for regrinding them, while an auxiliary motor 
supplies the slow speed required for effective 
wheel crushing. Diamond wheel truing unit is 
mounted on top of wheel guard. 


In addition, Cincinnati has a selection of 19 attachments, 
such as graduated axial spindle adjustment, Electro-Hy- 
draulic automatic infeed, grinding wheel spindle recip- 
rocation, crush truing, and others. @ Your centerless grind- 
ing equipment for work within 1/2” diameter range can 
now be profitably replaced with new cINCINNATI No. 1's. 
Our Engineering Service Specialists, the world’s most ex- 
perienced in tooling up centerless grinders, are ready to 
help. Get a good start by asking for catalog No. G-703. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


® CENTERTYPE GRINDING MACHINES .  MICRO-CENTRIC GRINDING MACHINES 
TOLL ===. = 
GRINDING MACHINES + CHUCKING GRINDERS + CENTERLESS LAPPING MACHINES 
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TOOLING FOR THE SPACE AGE! 


SEE everything that’s new in tooling and 
production equipment. 
All the very latest advances and im- 
provements in more than thirty basic 
é SDR dots = A ads = 1 If 


categories of industrial products will 
F . as be on display. It’s your chance to see 
mF ° L\ baa “4h \ ~ ¢ ¢ 


ea fei * tooling’s future, your future at one 
ign Te nt D. & yor . 


BS PNP te ASE i time under one roof. Don’t miss it! 
Plan now to attend the West's most 
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N outstanding industrial event. 
og ATT EN D fact-packed technical confer- 
SNA ences, symposia and panels. 


Fifteen major symposia and panels 
... conducted by eminent authorities 
... Will be devoted to subjects of vital 
interest, including: Tooling Space 
Airframes; Sandwich Construction 
for Aircraft; Forming the Exotic 
Metals; Tooling for Electronics; 
Numerical Control in Missile Pro- 
duction; Plastics in Tooling. 


MEET the men who make the wheels of 


Western industry go ‘round. 


What better opportunity to meet and 
exchange ideas with management, 
engineering, design, production and 
industrial sales people? And what 
could be more important, in today’s 
highly competitive market, than to 
be informed and up-to-date on all the 


A N D C 0 N ia . F E N C . latest production developments? 


_ SHRINE EXPOSITION HALL 
LOS ANGELES—SEPT. 29-OCT. 3 ! od Ss od ECT some of the finest plants 


For more information, write: in the Los Angeles Area. 
AMERICAN SOCIETY OF TOOL ENGINEERS = : ‘ 

10700 PURITAN AVE. You'll see industry in action, too. 

DETROIT 38, MICH. . Plant tours scheduled include: Byron 

; Jackson Tool Co.; Douglas Aircraft 


Crown Zellerbach Corp.; Consoli- 
dated Electrodynamics; Hughes 
Products Div., Hughes Aircraft; 
United States Electrical Motors; 
American Can Co.; Mercury Div., 
Ford Motor Co.; Lever Bros. Co.; 
Northrop Aircraft Co. 


Co.; Long Beach Naval Shi d; 
AMERICAN SOCIETY % _ Co.; Long Beac ava ipyar 


a 3 


CONFEREN 
SEPT 29+ OCT 3 


OF TOOL ENGINEERS 
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AND DIE HOLDER 


TOOLS IN ONE! 











It will be good news to many to learn that 
R and L has adapters for ACORN DIES and 
BUTTON DIES which are precision made to fit 
the R and L TAP AND DIE HOLDERS. 





Yes , for a comparatively small invest- 
ment an R and L TAP AND DIE HOLDER can 
truly become 6 tools in 1 _ A tee 
Holder . . . and Acorn Die Holder... anda 
Button Die Holder . . . For right and left hand 
threading and tapping. 


LEST YOU FORGET... 

... The R and L TAP AND DIE HOLDER has an 

entirely new releasing mechanism, and can 

Figure 1. —" he ® readily be changed for right or left hand 

Ready to start thread- Instantly engaged to Fully released show- threading and tapping. No spring plungers to 
ing operation, clutch full contact between ing ample clearance 

dcemamdat. pete age age ee oo wear or break. No small screws to work loose. 
top or die engages points of clutch pre- 


work venting re-engage- Write for NEW catalog 
ment or hammering 
@ By substituting a shorter clutch ring retain- of clutch points in 
case turret advances 


ing nut this tool can be readily changed for slightly after clutch R and L TOOLS 
cutting extra short threads. releases 1825 BRISTOL ST., PHILADELPHIA 40, PA. 


SS Es a wi ¢ D) | a (} Please send me your new catalog 
son 4 we — (_) Please arrange for no-obligation 
and al ~~ - demonstration of R and L TOOLS 
1825 BRISTOL STREET + PHILADELPHIA 40, PA 
NAME 
OTHER FAMOUS R and L TOOLS: 
TURNING TOOL * COMBINATION SWING TOOL + CARBIDE OR ROLLER BACKRESTS 
RELEASING OR NON-RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN ADDRESS 
DIES) « UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL 20Ne save 
REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL panhepmmeen 


COMPANY 
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BEFORE BRUSHING 
Aircraft part formerly 
hand-finished to re- 
move burrs and sharp 
corners. Hand-finish- 
ing time: 15 minutes. 


) zt BRUSHING 
= Burrs are efficiently removed, 
rnes edges and surface junctures 
are precision blended to 
microinch tolerances. Osborn 


Power Brush Finishing time: 
as fas S minute 


OSBORN Brushamatice saves 180 hours a month 


LL edges and surface junctures of this aircraft component must 
be blended to microinch specifications to eliminate stress con- 
centrations and ultimate fatigue cracks. 

Previously, this surface blending had to be done by hand... requir- 
ing considerable skill and time. Still, results were inconsistent... 
rejects were high, calling for reworking and re-inspection. 

Using Osborn’s Brushamatics Machine, the operation that once 
took 15 minutes is now done in 3 minutes... a 400% increase in out- 
put per man—and a saving of 180 hours a month. 

This kind of precision finishing can save money on many types of 
products you manufacture today. An Osborn Brushing Analysis, made 
in your plant, will show you how. Write us for details—and for your 
copy of the 100-page Osborn Catalog 210-C ... and for the 20-page 
Brushamatics booklet. The Osborn Manufacturing Company, Dept. 
K-48, Cleveland 14, Ohio. 


BRUSHING MACHINES + BRUSHING METHODS «+ INDUSTRIAL BRUSHES + FOUNDRY PRODUCTION MACHINERY 
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HOW 10 
‘Seal Adjustment Screws 
on Gages, 
Instruments, Etc., 


easily, securely 
.. . with CERRO ALLOYS 


CERROBEND®, 





4 
CERRO ALLOY 


a low-temperature-melting CERRO ALLOY, is 
the ideal material for sealing adjustment screws on delicate instru- 
CERROBEND is easy to work with... neat. . 


. versatile. 


ments, . strong 
It rapidly solidifies, expands and locks in place in 
the adjustment screw cavity, prevents loosening of the screw from 


vibration or tampering. CERROBEND is easily melted out in hot 


water or at hot water temperature. 


— » This is only one of 63 CERRO ALLOY applications 
> For the complete lising send for our new information 
saeco packed “HOW TO” (2J4) booklet 


CERRO DE PASCO SALES CORPORATION 


Reom 1503, 300 Park Avenue, New York 22, N. Y. 
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USE 
GATCO ROTARY BUSHINGS 
WITH 


Your Boring Bars 
FOR 
ACCURACY 


and 
SAVE WEAR 
Eliminates expensive tool 


construction — Reduces tool neues Ao tennae aeneee 
wear — Prevents seizure and The inner race of the 


pilot breakage — Especially GATCO bushing rotates with 
adapted where precision is the tool, piloting the tool ac- 


required. curately below or above the 
ORIGINATORS OF THE work—or both. 


ROTARY GUSIENG 42324 ANN ARBOR ROAD, 
PLYMOUTH, MICH. 


GATCO ROTARY BUSHING CO. 
Telephone PLYMOUTH 1472 


USE READER SERVICE CARD; INDICATE A-7-187-2 


ROTARY BUSHINGS 














“+f YOU ARE STAMPING OR ROLLING 
_| SHAPES LIKE THESE 


+ HI-DEN can offer advantages that can reduce tool + 
—+ fabrication time as much as 50%. Send today for > 
a Technical Bulletin showing how to improve quality 7 

wile pene costs. 


| A 
i + 
” arkwood haminates,1nc. 
“ 31 Water St., Wakefield, Massachusetts 
USE READER SERVICE CARD; INDICATE A-7-187-3 
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LES 
JIG GROUND with 


hulcaniare 


VULCANAIRE AIR MOTOR ON UNIVERSAL CUTTER 
GRINDER 


Using standard machining equipment with a 
Vulcanaire Air Motor and adaptor, any cut- 
ter grinder can be converted to an internal 
grinder. Vulcanaire controlled speeds give 
the correct surface cutting feet per minute 
for fast removal of stock. 


Provide yourself with this inexpensive in- 
strument for use on your present equipment 
and JIG GRIND with a guarantee. 


Borrow our instructive 
11 minute movie on 
Jig Grinding. 


SERVICES OF YOUR TOOL ROOM IN DAYTON 
ENGINEERING + PROCESSING * BUILDING + TOOLS 
DIES + SPECIAL MACHINES + VULCANAIRE JIG 
GRINDERS * MORTORIZED ROTARY TABLES * BREHM 
"“SHIMMY'' AND RELATED DIES * AUTOMATION 


Vulcan's 41st Year 


VULCAN TOOL COMPANY 
751 Lorain Ave., Dayton 10, Ohio 
tools 
USE READER SERVICE CARD; INDICATE A-7-187-4 








Caterpillar| Tractor Co. gets results. . . with Talide $-92 


VERTICAL CLAMPED 








HORIZONTAL 
“THROW-AWAY” CLAMPED 








| Caterpillar Tractor Co., leading producer of tractors, diesel 








engines, motor graders and earthmoving equipment, has been 
using cost-cutting TALIDE tools for over 10 years to produce parts. 
Typical example of savings obtained is illustrated below: 





























io, 


CRAWLER TRACTOR AXLE SHAFT 


THROW-AWAY INSERTS Crawler Tractor Axle Shaft 12 Talide TB-164 '/2” I.C, 


FOR KLAMP-LOK ; Triangular TALIDE Throw- 
HOLDERS SAE 8645 Steel Forging Away Inserts mounted in 


31/4” dia. x 38'/2” long, Klamp-Lok Toolholders, 


Pm 








3.6mm _ Brinell Hardness. Grade S-92. 
TWIST DRILL 
BLANK Operation .... Rough turn all diameters, ¥,” 


form tapers, shoulders, 


end dene 6” per min.—.018 F.P.R. 
rn . 


Machine Monarch Mone-Matic No. SFM. 387-—-R.P.M. 340 
HELICAL BLANK 21 Tracer Lather, size 54”. - Soluble Oil and Water 





Results TALIDE Grade S-92 turned 7 shafts per corner per grind for total of 
42 shafts per grind. Inserts were ground an average of 6 times and 
produced a total of 294 shafts over life of insert. Next best premium 
carbide grade produced 235 shafts. 


Call in a Talide sales engineer to recommend proper tooling for your machining opera- 


tions, or write for 76-page catalog No. 57-G. METAL CARBIDES CORPORATION, 6001 
Southern Blvd., Youngstown 12, Ohio. 





GUN DRILL BLANKS “TD” BLANK 


CONSTANT RESEARCH 
PAYS OFF! 


Year after year Talide 
metal improves in hardness, 
strength, rupture resist- 
ance and crater resistance 
properties. Processed in 
latest type vacuum electric 
furnaces under rigid HOT PRESSED AND SINTERED CARBIDES +» VACUUM METALS 


laboratory control—all 


Talide grades are uniform HEAVY METAL + ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 
and consistent in quality. 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-188 The Tool Engineer 





Look at 
Single Point Tooling on 


New Britain +GF+ 


Outproduces gang tooling setups by 
reducing tool change time practi- 
cally to zero, and by cutting at max- 
imum speeds and feeds for tool 
efficiency. 


Look at New Britain's 


simple approach 
to problem pieces 


" i? 
hee) 
¢ _—_ 7 
‘ 
{ 
{ 


Low cost per piece is inherent in 
New Britain Precision Boring Ma- 
chines because of their simplicity, 
versatility, speed, repetitive accu- 
racy and inexpensive tooling. New 
Britain-Gridley Machine Division, 
The New Britain Machine Com- 
pany, New Britain, Connecticut. 
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THE COST CUTTING METHODS you need 
AT A PRICE you can afford 


EXAMPLE* > 


x q A high speed indexing 
<a machine to drill and lead 
screw tap horizontal op- 
posed pipe ports and two 
vertical mounting holes in 
. stainless steel valve bodies “ 
ce at 320 parts per hour. 
fir Uiysraulic Drill Units ; Standard automatic self- 
centering Skinner air 
chucks hold parts. 


Phot courtesy of The Skinner 
Chuck Company 


q EXAMPLE* 


Combination drill, bore and face plus 
two tapping operations in die cast 
regulator valve spring cages. Capacity: 
450 parts per hour. 


Photo courtesy of Watts Regulator Company 


Automatic Lead Screw Tapping Units 
EXAMPLE* > 


Double end opposed combination 
ream and face die cast piston plates 
to close tolerance. Simplified air- 
manual fixture loading permits pro- 
duction of 423 parts per hour. 


Photo courtesy of Bendix Products Division 
Bendix Aviation Corporation 


Rectangular Machine Base *Note 


The above examples illustrate 
single-purpose machine cost savings 

through use of standard pre-engineered 
components. The components, bases, columns, 


em adapters and units as shown, are available for 
Ho A R T F O R D machines built by you or for you from Hartford Special. 
7 Write today for full information and name of our nearest 
hil field man—a specialist in low cost production techniques. 
THE HARTFORD SPECIAL MACHINERY CO. 


MACHINE TOOL DIVISION 
2807 HOMESTEAD AVENUE, HARTFORD 12, CONN. 
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—Chicag Oo Pheumatic 


PNEUMATIC TOOLS « AIR hil 
ROCK DRILLS * HYDRAUL 


¢ ELECTRIC TOOLS * DIESEL ENGINE 
TOOLS « VACUUM PUMPS « AVIA NA RIE 


CP Hicycle grinders 
make the most of 
manpower 


Everything points to a Hicycle abrasive tool instal- 
lation when your prime problem is grinding or 
finishing. Why Hicycle? Here are four money saving 
reasons: 


1. There's no speed sag under load. Operators can really 
lean into the work 


Power is three times that of a standard 60 cycle motor 
of the same size and weight. You remove more metal 
at less cost 


Hicycle tools are cooler running 


Solid rotor means minimum maintenance and peak 
performance. There are no windings, commutators or 
brushes to burn out 


Arrange for a first hand demonstration of CP Hicycle 
equipment in your plant. Mail the coupon for prompt 


action. 


Chicago Pneumatic Tool Company, nae 
8 East 44th Street, New York 17, N. 


Please arrange a demonstration of CP Hicycle Tools 
No obligation, of course 


Please send me Bulletin +900 
Name 
Title 
Company 
Address 
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MEASURE THE Mug, 
OF THE MANY CARR-LANE 
L) 








JIG AND FIXTURE PARTS 





YOU GET ~<a they are... 
A COMPLETE | } 

TOOLMAKER 
MICROSCOPE 


PRECISION MADE 
RUST PROOFED 
HEAT TREATED 
of 2” x 2” range 1 | : : DELIVERY FAST 
in .0001” at a ’ CLAMPS 2 COST LESS! 


AND 
basic price of -_ PARTS CARR-LANE JIG AND FIXTURE 
$1150. Compare _— ‘ COMPONENTS ARE BETTER 

¢ " IN EVERY WAY YET COST LESS 
this outstanding ' | THAN THEY COULD BE PRO- 


value. ( ; DUCED IN YOUR OWN SHOP! 





: / - 
Request catalog gs INVESTIGATE, WRITE or WIRE 


81/155 ee ae FOR CATALOG NO. 5 


MANUFACTURING Co. 


4200 KRAUSE COURT? ST. LOUIS 19, MO 














USE READER SERVICE CARD; INDICATE A-7-193-2 


July 1958 193 





the Balas Martin Master Collet is the 
toughest, most rugged master collet produced today. 
It's front loading . . . permitting changing of the 
pads without removing the collet from the spindle 
. thereby saving hours of set-up time. 


Martin Master Collets handle stock to the full capacity 
consequently reducing costly collet inventory. Our 
superior manufacturing and inspection methods assure 
better performance and longer production life. 


You can't lose when you buy from Balas. Satisfaction 
e used by is guaranteed from any of our products or your 
rs money will be cheerfully refunded. 
ure 


manutact Solid and Master Pushers as well as Solid and Master 
Collets in most popular sizes for most machines 
ators pop 
and oper are available for immediate delivery from stock. 


ot automatic Write for catalog and price list. 
w machines 


e sy 
pa all other SALAS 


COLLET MANUFACTURING CO. 
Cleveland 14, Ohio 


ar 


\"a . ho, NEVER 
| ) HELD IT 
: | so ei 
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Are you ready for 
the business upsurge? 





RENEW YOUR 


EX-CELL-O MACHINES NOW! 


Better business is just around the corner, and 
now's the time—when your present Ex-Cell-O 
equipment may not be in continuous service— 
to release idle machines for renovation before 
full production begins once more. 

Ex-Cell-O’'s facilities for machine repair or 
renewal are geared to your specific needs— 
whether it’s a planned modernization program 
or an emergency repair job. The service is fast, 
the workmanship thorough; and, of course, neces- 
sary replacements are Ex-Cell-O 
equipment” precision parts. 


“original 


For complete satisfaction and guaranteed re- 





sults, put your Ex-Cell-O machines in the hands 
of the men who know them best. Contact your 
local Ex-Cell-O Representative, or call direct 
for complete details. 


EX: CELL- G eee 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING AND BORING SPINDLES 
* CUTTING TOOLS * TORQUE ACTUATORS * RAILROAD PINS AND BUSHINGS © DRILL JIG 
BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 


VERSON 


PRESSES help 
produce ball joint 
suspension housings 
for complete line 
of automobiles 


Six Verson Presses are important components 
of a unique production line recently installed 
at a plant of a major automotive manufac- 
turer. The entire setup is devoted to produc- 
ing upper and lower housings for ball joint 
suspension systems on a complete line of 
automobiles. 


Shown above is the cupping press which 
handles the first forming operation on mate- 
rial previously blanked and ground from strip 
stock. This press processes two sizes of blanks 
which ultimately become two sizes of upper 


and lower ball joint housings 


A Verson Press for every job from 60 tons up. 





Press capacity is 200 tons; stroke is 10”; 
operating speed, 30 SPM. Two parts are pro- 
duced per stroke. Feeding of blanks and dis- 
charging of finished form cups is completely 
automatic. The feed unit orients and feeds 
the blank. The die unit is constructed with 
safety circuits which shut down the equip- 
ment in the event of tool failure or misfeeding 
of blanks. 


Whether your requirements call for a single 
press or a fully automated press line, Verson 
engineers can show you how Verson Presses 


can do the best job at lowest cost. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


\~Werson--|VERSON ALLSTEEL PRESS CO. 








9336 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS © 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES © TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 





